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This experimental unit is being used 
by Sunvic Controls Limited in the 
development of burst slug detection 
display equipment proposed for the 
Berkeley nuclear power station. 
Adapting digital computer tech- 
niques to conventional precipitator 
sampling units, it comprises arith- 
metical and memory facilities, 24- 
hours back readings always being 
available. As the equipment counts 
direct pulses, measuring accuracy 
is unaffected by calibration errors. 
Completely self-checking, it offers 
flexible programming facilities and 
individually adjustable channel 
alarm levels. No valves or moving 
parts are employed, except for the 
low-speed memory drum. 





SUNVIC CONTROLS LTD 
NO. 1 FACTORY, TEMPLE FIELDS, HARLOW, ESSEX 
Tel: Harlow 24231/5 An A.E.1. Company 


RELY) Hot only instruments but complete instucmentation 


for integrated monitoring, contro! and data handling of nuclear reactors and industrial processes. 
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The increasing use of X-rays and radio-active 
materials in industry calls for more stringent 
precautions against radiation hazards. Philips, with 
their specialised knowledge and long experience, 
offer a comprehensive radiation protection service. 
In addition to consultations full facilities exist 

for the planning and equipping of complete X-ray 
departments with all necessary protective measures, 
as well as the revision of protection of 

existing departments. 


For further information on the Radiation Protection Service 
offered without obligation by Philips please write to: 
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PHILIPS 


PROTECTION 


A complete 
service 

for Industry 
by 


PHILIPS 


Consultation - Planning 


Construction 


Special features of the service are: 


@ The supply of all types of protective media including lead, 
lead ply, Philitex blocks (barium sulphate), for use with 
normal building materials. 


@ Complete installation to specification by our own or the 
customer’s building contractor. 


@ The supply of protective doors, and advice on suitable 
electrical interlocks and other safety measures. 


@ The provision of special handling gear for X-ray equipment — 


this can be integrated with the design and protection of the 
X-ray department. 


PHILIPS ELECTRICAL LTD 


RESEARCH AND CONTROL INSTRUMENTS DIVISION 
Century House - Shaftesbury Avenue - London - W.C.2 
Telephone: GERrard 7777 
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Labgear IN ASSOCIATION WITH PIE 


PROTECTION AND WARNING INSTRUMENTATION 





NUCLEONICS DIVISION 


Labgear (Cambridg 


for all HEALTH PHYSICS APPLICATIONS 


ONE OF A WIDE RANGE of instruments designed by Labgear for 
health physics purposes in industry and research. This particular 
unit is intended for emergency use when the breakdown of 
normal radiation-level control apparatus occurs. 

The instrument is a portable AC operated monitor giving a 
simultaneous reading of dose-rate in health-tolerance units and 
the permissible exposure time for one day at the point of 
measurement. 


Please write for further details to:— 


e) Ltd 


WILLOW PLACE - CAMBRIDGE - ENGLAND 


Telephone 2494 Sales Office 88021 
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POWER 


REACTORS 


r for 
cular QCf INDUSTRIE I 
E S, ncorporated, QCf REACTORS CURRENTLY 
n of now offers complete electrical power generating systems using m DESIeN ana CONSTRUCTION 
boiling or pressurized water reactors. Complete “turn-key” aneaen ” oe 
service is offered, including design, fabrication, construction, 1,000-5,000 kw heavy water research reactor for the 
ing a start-up and operator training. Massachusetts Institute of Technology 
; and Using low enrichment fuel, the boiling water reactor holds 5,000 kw heavy water research reactor for the Italian 
at of Promise of economically competitive power in many regions National wonnpraninats _ eens coumtenae 
of the world. Depending on the required output of the system, jt a — a com = perme and research 
either forced or natural circulation may be used in the primary peanreonsvagea ‘ ponpeniianene noes rage - 
cycle 30,000 kw light water materials testing and research 
— : tor for Aktiebolaget Atomenergi of Swed 
Nuclear Products—Erco Division of QC f is staffed and prrosectinng . testes pines a Aviat 
; ’ x ica 10,000 kw light water materials testing reactor for the 
equipped to design and build complete reactor facilities not Nuclear Engineering Test Facility, Wright-Patterson 
only for power but for research, materials testing and other Air Force Base, Ohio 
purposes. We cordially invite inquiries relating to design and A preliminary design of a 10,000-20,000 kw light 
manufacture of reactors, components, and associated water materials testing reactor for the Case Institute 
equipment. of Technology 
1D : 
Cf nuclear products-erco 
—— Division of QCf Industries Incorporated, 508 Kennedy Street, N.W., Washington, D.C. 
UsT 1957 
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The APPR-1 is the first small scale nuclear plant in the free world 
to produce electric power for commercial use. It was designed 
and built by ALCO in less than 30 months. 

It is the prototype of the standard reactor which Humphreys & 
Glasgow are now offering. The output of this standard reactor will 
be 174,000 Ibs. of steam per hour at 400 p.s.i.g., thus giving a net 
electrical output of 10o MW. 

Requirements for power combined with process steam can be 
provided by back-pressure or pass-out turbines. 

The price of nuclear fuel is falling whilst the cost of conventional 
fuels is rising steadily; in most parts of the world the lines have 
already crossed. 

Humphreys & Glasgow would welcome enquiries for immediate 
installation or long range planning. 





HUMPHREYS & GLASGOW LTD. 


HUMGLAS HOUSE - CARLISLE PLACE - LONDON : S.W.I 
Telephone ViCtoria 8454 
ALSO IN FRANCE - GERMANY - CANADA - AUSTRALIA - SOUTH AFRICA - JAPAN f 
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Extended surface tubing in 






copper, aluminium, brass, steel, 


magnesium and bi-metal ~ 
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. IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.l. 

\N f : WEISS 
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Movement of pipe work under modern high-pressure and 
high-temperature conditions is absorbed efficiently by 
TEDDINGTON BELLOWS EXPANSION JOINTS. 
Teddington Bellows are of highest quality stainless 

steel, flawlessly butt-welded to ensure perfect 

uniformity of wall for maximum durability. 

Normal production ranges from | inch to 7 feet diameters and 
larger sizes can be made. Your expansion problem can be 
solved by our experienced engineers who are always available 
for consultation and recommendation. 





| ata ads PE DDINGTON BELL ow. 


Send for our descriptive brochure No. R52 eS 
———— 





TEDDINGTON AIRCRAFT CONTROLS LTD., INDUSTRIAL BELLOWS DIVISION 
AMMANFORD, CARMARTHENSHIRE. Telephone Ammanford 455 
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FOR A COMPLETE 
PRECISION AND PROTOTYPE 
6 NUCLEAR ENGINEERING SERVICE 


@ CONSULTING 
ENGINEERS 


@ DESIGNERS AND 
MANUFACTURERS 
OF NUCLEAR AND 
SPECIFIC PROTOTYPE 
EQUIPMENT 





@ REMOTE 
MANIPULATING 
EQUIPMENT 





| : ; =  ####@VACUUM CASTING 
ee ae * EQUIPMENT 


VACUUM PLANT WITH CONTROLS FOR 
MELTING AND CASTING PROCESSES @ HIGH VACUUM 


EQUIPMENT 





@ ELECTRONIC 
ENGINEERS 


@ RADIO FREQUENCY 
ENGINEERS 


@ LOW TEMPERATURE 
REFRIGERATION 


@ INSTALLATION 
CONTRACTORS 








ARGON GAS PURIFICATION PLANT 


= WESTERN DETAIL MANUFACTURERS LTD. 


y WESTERN WORKS, STAPLE HILL, BRISTOL 
Tel: 65-5097 and 65-2825 
ON Cables and Telegrams: Aries, Bristol, England 
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WEIR 


FEED 
HEATERS 


Vertical and Horizontal Types for all duties 


High- or low-pressure heaters for exhaust or bled 
steam made in standard sizes and capacities or to meet 
specified operating conditions. Weir Heaters recover 


heat in exhaust steam, save fuel and improve steaming. 


We invite consultation on all questions relating to feed 
heaters and heat exchangers for conventional fuel or 
nuclear power stations. 
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FEED PUMPS 
DE-AERATORS 
EVAPORATORS 

FEED REGULATORS 
etc. 
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heat dissipation 7 


dust removal and collection ? 





Keith Blackman can supply every type of special air or gas handling equipment you 


are likely to need. Made of appropriate materials and ruggedly constructed, it 
will deal with high pressures, high temperatures, large volumes and any other 
arduous conditions. 74 years’ experience has made us specialists in the unusual, and 
we believe in designing ‘the fan for the job’. Yet your more conventional require- 
ments can be met by our very comprehensive stock of standard equipment. 
Every fan, special or standard, undergoes exacting running tests for maximum 
reliability; we know how the breakdown of one unit can start a chain of other 


stoppages, resulting in costly delay. 


When only the best is good enough, take it from us 


FAN ENGINEERING EQUIPMENT 


KEITH BLACKMAN LIMITED - LONDON AND ARBROATH 
HEAD OFFICE: MILL MEAD ROAD, LONDON, N.1I7 


Suppliers of fans and blowers to U.K.A.E.A. plants at Aldermaston, Capenhurst, Dounreay, 
Foulness, Harwell, Risley, Springfields and Windscale. 
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Skill doesn’t come easily. It has taken more 

than 12 years of close association with the 
development of Atomic Energy for Marstons to 
build up the specialized technical knowledge 

they possess in this field. Marston Excelsior, from 
the start, have been among the foremost suppliers 
of specialized equipment to the U.K.A.E.A.— 
equipment for the first large-scale diffusion 

plant in this country; plate type fuel elements for 
the research reactors Dido, Lido and Dimple; 
stainless steel gas coolers for Calder Hall. It is 
this past experience that is helping Marstons 


to shape the future with such precision. 





MARSTON EXCELSIOR LIMITED | 
| VISIT 


TAND Wo. 4 
Fordhouses, Wolverhampton $ 0 , 
Grand Hall— Inner Row Gallery 


ENGINEERING, MARINE, WELDING 
A subsidiary of Imperial Chemical Industries Limited | and NUCLEAR ENERGY EXHIBITION 
OLYMPIA Aug. 29— Sept. 12 
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Ley WINDSCALE PLUTONIUM PILES 
Ay CAPENHURST DIFFUSION FACTORY 
ey CAPENHURST DIFFUSION FACTORY 
AEy CALDER 'A' PRELIMINARY WORKS 
Ley CALDER ‘'A' MAIN CONTRACT 


Ley CAPENHURST DIFFUSION FACTORY 








CALDER 'B' MAIN CONTRACT 


LET BERKELEY 


A.E.1.-JOHN THOMPSON NUCLEAR ENERGY CO. LTD. 


N. G. BAILEY & CO., LTD. 


Electrical Engineers 


BURLEY VALE WORKS, KIRKSTALL ROAD, LEEDS, 4 
Phone: LEEDS 637854 


Lomlin Pewiah Gag Mauthelley 
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The First and only Year Book and Buyers 


Guide to the British nuclear industry 


contents include... 


1 


FOREWORD by Lord Mills, Minister of 
Power 


REVIEW ARTICLES Current trends in 
applied atomic energy reviewed authorita- 
tively by experts in twelve outstanding 
articles 


WORLD AUTHORITIES History, organ- 
ization and programme of SO national and 
international atomic energy bodies 


TECHNICAL DATA Nuclear constants, 
fission data and other useful information 


ISOTOPES The most comprehensive table 
ever published, lists every known nuclide. 
Other articles cover whole field of isotope 
techniques 


COMPANY ADDRESSES Details of prac- 
tically every British firm working in nuclear 
energy 


BUYERS GUIDE Classified listing by pro- 
ducts of all that is manufactured by the 
British nuclear industry 


TRADE NAMES Products sold under 
registered titles 


WHO’S WHO Biographical details of the 
leading men in British nuclear energy 


OVER 500 PAGES 


PRICE United Kingdom £2.2.0 plus 1/- for postage and packing 


US and Canada $8 plus 50c 
other countries £3.3.0 plus 1/6 


ROWSE MUIR PUBLICATIONS LTD., 3 PERCY STREET, LONDON, W.1, MUS. 8252 
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Corner of shield built from bricks of the i 
4” chevron type range showing window apertures 
and spherical seatings for remote handling gear. 





Wall composed of 4” 
standard chevron type bricks 


LEAD SHIELDING 


Some of the lead bricks we supplied to the 
United Kingdom Atomic Energy Authority 


are shown in these photographs. The people ASSOCIATED LEAD 


to consult about the production of special 
= MANUFACTURERS LIMITED 





shapes for shielding are Associated Lead. 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
CRESCENT HOUSE, NEWCASTLE 
LEAD WORKS LANE, CHESTER 


Export enquiries to: THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3 
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THIGK PLATE WELDING NEEDS 
MUREX “FORTREX 35A” ELECTRODES 





The problem of welding large vessels with walls of 
extra thick plate (e.g. 3-4 inches thick and over) and 
obtaining good and uniform physical properties 
throughout the whole section of the welded joint is 
of great importance in nuclear energy and other 
industrial applications. 

This welding problem presents unusual difficulties and 
it has recently been solved after long and intensive 
research work in the Murex Research Laboratories by 
the dev npn of a special new electrode known as 
the Murex * Fortrex 35A” electrode. 

The ** Fortrex 35A” electrode gives all the required 
properties in the welded joint in extra thick plates 
and the weld metal has particularly good impact 
properties — far above minimum requirements — at 
sub-zero temperatures. The electrode also has all 
the advantages of the standard * Fortrex 35”° type. 
It is an all position electrode; it is simple to use, slag 
removal is easy and the radiographic quality of the 
weld metal is sound. 

‘* Fortrex 35A ™ electrodes and the technical facilities 
of the Murex Organisation are at your service for 
the welding of extra thick plate. 


uy 
. MUREX ETO 


ST 1957 ) MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. Tel: Waltham Cross 3636 
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BRITISH ATOMIC NEWS 











in twenty-three 

valuable world markets 
audiences are seeing and hearing 
about the first four sponsors in 
‘British Atomic News” No. 1. 
Seeing and hearing 

of their developments in 


British Atomics. 


influential audiences these; 
Government, local and industrial 
purchasing bodies. 

Screenings by arrangement 
between Government Departments 
sponsors, overseas agents and 


commercial officers. 


“British Atomic News’’ — 3-reeler, 
sales-promotional films in 
Eastmancolour with foreign 


commentaries for world markets. 


The next six productions are now 
being planned. 

You can be included. 

No “‘extra’”’ charges. 

Participation cost includes 
distribution. Small Ad.-budget 


companies can utilise 








‘* spreadover’”’ system. 


Enquiries cost nothing. 
No obligation. 

If you’ve not seen 

** British Atomic News” 
No. 1. we’ll screen it for 
you. Write or telephone 
for full information. Soon, 


before all gaps are filled. 





BRITISH 
ATOMIC 
NEWS 


LTD 


3 Albemartie Street, 


London, W.1. 


Telephone: MAYfair 9361 
Cables: Atomnews, London 


In association with 
Hartley-Ward Films Ltd, 
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The basement of the turbine hall of Calder Hall A Station 
Courtesy of the United Kingdom Atomic Energy Authority 


The main steam pipework at Calder Hall nuclear power station conveys 
over half a million pounds of superheated steam per hour between the heat 
exchangers of a reactor and the turbines. 

The turbines are supplied simultaneously with high-pressure steam at 185 lb. 
per square inch and 590 F., and low-pressure steam at 38 lb. per square 
—_—— inch and 340 F. 

The pipework and steam receivers for this section of the nuclear power 
plant were made in Derby by Aiton & Co. Ltd., and were subjected to strict 
quality control during every stage of manufacture. Every butt-welded joint, for 
example, was examined by gamma-radiography, with Iridium-192 sources and 
Kodak X-ray Film. 


~ Kodak Inpustriat x-ray FILMS 





\F 











et, ; . - © » 
| — first choice of inspection engineers 
361 | There are five kinds of ‘Kodak’ X-ray Film, covering every radiographic 
don I requirement from the finest resolution to the shortest exposure times. 
There is one which exactly matches your particular requirements. 
— 
Kodak Limited, Industrial Sales Division, Kodak House, Kingsway, London, W.C.2 
i ‘Kodak’ is a registered trade-mark 
| 
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ck dosimeter 


personal monitor 











Designed to indicate the integrated doses of | 
Gamma or hard X-ray radiation received by 
an individual. The accumulated exposure is 
determined by holding the dosimeter to the 
eye and viewing the position of a fibre on a 
calibrated graticule. Two ranges are avail- 
able, 0 to O-5r or O to Sr, and full details will 
be sent on request. 











CINEMA 











A company within the Rank Organisation Lt 


WORSLEY BRIDGE ROAD ‘ LONDON sS.E.2} 
HITHER GREEN 460! 
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DIESEL DRIVEN WELDER 
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A new high in economic Site welding. 





Powered by air-cooled Enfield diesel engine, 
designed for arduous duty in marine applications and capable 
of meeting the worst site conditions without maintenance. 


e avail- 
tails will 


Unbelievably low fuel consumption of less 
than 5 gallons for a 9 hour day —AND the set costs 
no more than a petrol welder. 


Rating 250 amperes to B.S. 638: 1954. 








inisation Lt¢ 


S.E.26 
-w 46) ROCKWELD LTD - COMMERCE WAY - CROYDON - SURREY - Telephone: CROYDON 7161 (5 lines) 
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Shaw-Petrie and Clyde 
Tube Forgings Limited, 
manufacture, fabricate, 
and erect, to the highest 
specification, complete 
range of pipe-work and 
Seamless Steel and Alloy 
Butt Welding Fittings. 
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SHAW-PETRIE | CLYDE TUBE 


LIMITED | FORGINGS LTD 


NORTH HILLINGTON - GLASGOW SW2 - TELEPHONE HALFWAY 5551-6 








LONDON OFFICE 157 VICTORIA ST. SWI 
TELEPHONE TATE GALLERY 9325-6 
AND AT SOUTH SHIELDS, LIVERPOOL 

AND BELFAST 


OVERSEAS 
CANADIAN CLYDE TUBE FORGINGS 
P.O. BOX 278 WESTON ONTARIO 
New Zealand Barbados Mexico and 


East West British Guiana Venezuela 






Central and Jamaica Belgium Mand 
South Africa Trinidad Norway Swed 
Australia htaly Spain and Finland 





CLYDE TUBE FORGINGS OF AMERICA 
PORTLAND OREGON U.S.A. 
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Casings for “Sirocco” Backward Aerofoil Bladed Fans supplied to United Kingdom Atomic Energy Authority 


behind the «stRocco” trade-mark... 


there are 75 years of specialised experience in fan The expert advice of a “‘Sirocco”’ trained engineer from 
t : va, a 3 our nearest Branch is at your service, without any 
engineering, that extends from original design obligation on your part. 
right through every stage of manufacture to the 
: ; ' a . It will pay you to investigate “‘Sirocco”’ service 
final testing. “Sirocco”? men mostly grow up in the if you are interested in 
job, and to a tradition of craftsmanship that means 
: FANS FOR HANDLING AIR AND OTHER 
there is more to every “Sirocco” product than GASES - HEATING AND VENTILATING OR 
COMPLETE AIR CONDITIONING- FUME AND 
VAPOUR REMOVAL + DUST COLLECTION 
costs you nothing and can save you much. PNEUMATIC CONVEYANCE 


mects the eye. It is this essential “know how” that 





oO" a 







TRADE 


DAVIDSON & CO. LTD. 


SV SIROCCO ENGINEERING WORKS 


BELFAST, NORTHERN IRELAND 
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London + Manchester + Glasgow + Birmingham + Newcastle-on-Tyne + Leeds + Cardiff 
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Heading for the nuclear horizon? 


The chemists, engineers, metallurgists, physicists, 
technologists and craftsmen of The Morgan Crucible 
Company are already going forward into the age of 
nuclear power. Morgans have dealt in progress for the 
past 100 years—using their knowledge and skill to 
develop and manufacture products, parts and pieces 
which are essential, directly or indirectly to every 
industry throughout the world. From laboratory research 
to commercial application, Morgans will always 

be in the forefront of the industrial advance. 


MORGANS 


CARBON AND GRAPHITI ELECTRICAL, CHEMICAL AND MECHANICAL; 
CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED 
METAL PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, 
124/A 














LONDON, S.W.11. BAT: 98822 
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equipment 
for nuclear engineering 





Stainless Steel FLEXIBLE PIPE ASSEMBLIES 
For conveying gases and corrosive fluids at extremes of 
high and low temperature. Available up to 4 in. diameter. 


BELLOWS and BELLOWS ASSEMBLIES 


For use in gas and fluid ducting 


systems for control of expansion 
or contraction, and to allow for 
misalignment and duct movement. 
Other applications include shaft 
seals and glands. Available in 
stainless steel and other metals. 


High Pressure 

SWIVEL PIPE COUPLINGS 
and Flexible Tubes for hydraulic 
circuits operating at pressures 
up to 4000 p.s.i. 


ELECTRICAL CONDUIT 
and Wiring Assemblies and Support Clips. 


TECHNICAL DATA IS AVAILABLE ON REQUEST 


LCCC LLL LTT TLS 
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New industries draw on the experience of older indus- 
tries—and Nuclear Engineering is no exception. 

At AVICA we find our specialized knowledge of flexible 
pipe and coupling design as applicable to the Nuclear 
field as it has been for so long to older branches of 
engineering. For reliability and accuracy with AVICA 
have always been regarded as prime qualities. 

As a result, AVICA equipment is available for use in 
Nuclear Engineering with the same high standards of 
design and quality which apply in aircraft, marine and 
other specialized branches of industry. As in every 
other field of engineering, the maxim is consult AVICA 
if you have a flexible pipe assembly problem. 

AVICA PRODUCTS are used by the U.K.A.E.A. and 
throughout the Nuclear Engineering field. 


AVIGA EQUIPMENT LIMITED 


Mark Road, Hemel Hempstead, Herts.Tel: BOXmoor 4711 (6 lines) 
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‘Rotarprest’ Ends for Pressure Vessels 





can be supplied in Mild, Alloy and Clad 


Steels and Non-ferrous Metals. The capacity 


of the Rotarpress ranges from 5 to 15 feet 


diameter, and 3” to 4” 


radii and depth may 


individual requirements. 


Please ask for List No. 


range of sizes. 


thickness. Knuckle 


be varied to meet 


NP 965 giving full 





G. A. HARVEY & CO. (LONDON) LTD. 


WOOLWICH ROAD 


- LONDON, S.E.7 


Telephone: GREenwich 3232 (22 lines) 
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Spinning 


SAVES METAL 


—CUTS TOOL COSTS 


The design and production of 
Pressure Vessels may _ be 
greatly facilitated by using 
dished and flanged ends spun 
by Harveys on the Rotarpress. 
They combine semi-ellipsoidal 
form with large knuckle 
radius. A substantial reduc- 
tion in plate thickness can be 
effected, and in most cases 
tool costs are eliminated. 
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In the construction of the Fast Breeder Reactor at the 
atomic power station at Dounreay, ‘ROCKSIL’ is the chosen 
insulator. ‘ROCKSIL’ is being used for the insulation 

of the main and auxiliary equipment including heat exchangers, 
tanks and piping. The installation is being carried out by 
William Kenyon & Sons Limited, who obtained the contract. 


Dounreay uses ROCKSIL. 


ROCK WOOL INSULATION 


ROCKSIL’ is the latest synthetic inorganic fibre, produced in 
Britain from natural Scottish Rock. The basis of all 

Rocksil Insulation is a white fleecy wool—a low-density, resilient 
mass of long siliceous fibres consisting of up to 95% of air by 
volume. Besides being a highly efficient insulator throughout all Cape 





temperature ranges up to 1400°F., ‘ROCKSIL’ is fire resistant, 


chemically inert and sulphur-free, non-hygroscopic, odourless and rot- See us on Stand 13 


proof; it does not contain glass or slag. It is available in a Row AA, Ist floor 
variety of forms, such as loose wool or fabricated products, Empire Hall Olympia 
to suit every application requirement. August 29-Sept. 12 


Write for literature and all further details to the manufacturers: 
THE CAPE ASBESTOS COMPANY LIMITED, 114 & 116, Park Street, London, W.1. Tel: Grosvenor 6022. 


and at Glasgow: 217, Bothwell Street, Glasgow. Telephone: Central 2175. 





Manchester: National Buildings, St. Mary's Parsonage, Manchester, 3. Telephone: Deansgate 6016-7-8 
Birmingham: |, Waterloo Street, Birmingham, 2. Telephone: Midland 6565-6-7. 


also distributed by: WILLIAM KENYON & SONS LTD., Dukinfield, Cheshire. Telephone: Ashton-under-Lyne 1614. 
TA10362 
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Easy to 
maintain 








MATERIAL HANDLING DIVISION - BORDESLEY WORKS - BIRMINGHAM - 12 Tel: ViCtoria 2371 


Also at: London - Manchester - Cardiff - Glasgow | Newcastle-on-Tyne - Bristol - Belfast & Dublin 
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VOKES ‘Absolute’ air filters 


are individually tested 







\ 








ae 


How Vokes Filters are 
A range of Vokes filters has been developed to ensure individually tested 
efficient filtration where radioactive dust such as in nuclear ‘ ; 
energy installations or dustborne bacteria could be really \ [he test—known as the ‘methylene 

; ; blue penetration’ test—consists of a 
comparison of dye stains between the 
inlet and outlet sides of the filter. A 
1% solution of methylene blue dye in 
water is passed through an atomiser. In 
evaporating, the water droplets leave 


UY 


dangerous. In these cases, even submicron particles of dust 
can have serious results, and it is to arrest these minute 
particles that Vokes now offer their ‘Absolute’ Filters. 
To ensure complete dependability, every Vokes ‘Absolute’ 
Filter is tested by the ‘methylene blue’ method* before 





dispatch; any unit not registering at least 99.95°,, efficiency dye particles of a known size in the air- 
e ‘ : : \ > - , . oO 4 _ 
is automatically rejected. In this way Vokes maintain their . rane By = 90% of these 
claim of ‘absolute’ air filtration in those cases where serious ee re eee a ee oe eee 
3 : while 50% of them measure less than 
trouble might result because of the nature of the dust. er 1 
bes : : ; 0.05 micron. These are the dangerous 
Three variants have recently been introduced, the High 


particles stopped by the Vokes ‘Abso- 
lute’ Air Filters—to your plant’s benefit. 
The box-type canister shown in the 
photograph was tested at 200 c.f.m. and 
with a water gauge drop of no more 
than 1.25 in. the dye penetration was 
only 0.003%, giving a test efficiency of 
99-997 %0- 


Temperature ‘Absolute’ Filter for use 
up to 1,000°F; the High Humidity 
‘Absolute’ Filter, to operate up to 
100°, relative humidity and up to 
350°F continuously, and a version for 
tropical use. 










Pioneers of scientific filtration 


VOKES LIMITED +: GUILDFORD +:+- SURREY 
Telephone: Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess 


London Office: 123, Victoria Street, Westminster, S.W.| 


VOKES (CANADA) LTD., TORONTO VOKES AUSTRALIA PTY. LTD., SYDNEY Represented twrenghout the world 
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ARMOURED 








TM IARI ARLES A AL 


of Illustration shows ‘‘ CORRUSTEEL’’ Armoured 
Cable in the Main Feeder Trunking at London 


wandsworth The LEA. Conmvecting Section, Cheloce, Mons 


Street, $.W.3 
WANDLESIDE CABLE WORKS LTD. * 106 GARRATT LANE * WANDSWORTH + LONDON «<- S.W.18 iS BRITISH " 
Telephone BATtersea 2273-4 ‘i MADE ; 


Telegrams : “* Wandleside, London” One of FALKS Group. C3 B LY 


LONDON OFFICE: 2! Fitzroy St., London, W.!. BELFAST OFFICE: Dublin Rd., Belfast, N. Ireland. BRADFORD OFFICE: 19 Union St., Bradford, Yorks 


_NUCLEAR POWER AUGUST 1957 





FILTERS - DU 


FANS 





PME moned, boi mered, 1 2. f) 





DUST COLLECTORS 


CLEANLINESS 


In nucleonic projects, as in surgery, clean air is vital; and it is our job to supply clean 
air to the most stringent requirements. 

In conjunction with our associates, American Air Filter Co. Inc., we can offer the most 
comprehensive range of air cleaning equipment: inlet filters, gas filters, discharge filters, 
and complete air conditioning plant. In addition, we make the widest range of high- 
efficiency circulating fans and dust control equipment. 

The following are particularly suitable for nucleonic projects. Further information of 
these—and our other products—will gladly be supplied on request: 


“ 
4 
ve) 
- 
=) 
u 


FANS 


MULTI-DUTY: A positive self-cleaning viscous impingement filter with ver) 


high efficiency. 


ROLL-O-MATIC: 4 Self-maintaining filter which needs attention only at long 


intervals. 


PL-24: A dry filter employing an inexpensive replacement medium. 
Compact; easy to maintain. 


ELECTRO-PL: A dry type electronic precipitator of similar constructional 
design to the PL-24. 


AMER-GLAS: A plastic bonded glass filament throw-away filter. 
ROTO-CLONE: A wet dynamic precipitator for heavy dust loads. 


a AIR CONTROL 


— INSTALLATIONS LIMITED 


Manor 


AIR CONDITIONERS 


RUISLIP - MIDDLESEX - RUISLIP 4066 


LONDON - BIRMINGHAM - MANCHESTER - NEWCASTLE - GLASGOW 


Air Control are the sole manufacturing licensees in Great Britain for products of the 
American Air Filter Co., Inc. 


DUST COLLECTORS 


d. Yorks WE SHALL BE ON STAND 30 (GRAND 
a HALL GALLERY—OUTER ROW) AT THE 

ENGINEERING, MARINE» WELDING AND 
ag NUCLEAR ENERGY EXHIBITION, OLYMPIA. 
jst | 
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Registered U.K. 
Patent No. 
678466 





Slomax Creep-Speed Control 


THE 





This system was developed to meet the need for a controlled creeping speed for 
all motions of cranes on A.C. supply where precise slow speeds are required. 
The success of this well-tried system, proved under arduous conditions, lies 
in its extreme simplicity. 

The device is entirely automatic and fool-proof. 

The main motor is not energised when the creeping speed is in operation. 
The operating circuits being electrically inter-locked it is impossible for the 
main motor and the Slomax motor to operate simultaneously. 

Slomax control permits an unlimited ratio between creeping and normal 
speeds, and whilst ten to one is usual, a ratio of fifty to one is not 
uncommon for specialised duties. 

A further advantage is that where precise creeping speeds are required for 
specialised operations, the Slomax control will ensure a predetermined 
creeping speed, irrespective of the load on the hook. 


ah 
THE PERFECT CREEP... as 






4 


f 








During the past 2 years 
** Slomax”’ Control has been 
supplied to the following 
customers. 


Admiralty. 

Central Electricity Authority. 

Crown Agents for the Colonies, 

The Ministry of Works. 

United Kingdom Atomic Energy 
Authority 


Brayshaw Furnaces and Tools Ltd. 
Copper and Alloys Ltd. 
Earle Bourne and Co. Ltd. 
Electric Construction Co. Ltd. 
Ferguson Pailin Ltd. | 
Fraser & Chalmers Engineering 

Works (G.E.C. Ltd.). 
The General Electric Co. Ltd. 
Hall Brothers. 
Imperial Chemical Industries Ltd. 
Richard Johnson and Nephew Ltd. 
Lever Bros. (Port Sunlight) Ltd. 
Mumford Medland Ltd. 
The Marshall Equipment Co. Ipc, 
John Needham and Sons Ltd, ‘ 
Kenneth Ray Ltd. 
Serck Radiators Ltd. 
John Summers and Sons Ltd 
Stone-Wallwork Ltd 
J. Edwin Wall and Son Ltd. i | 


ieiienee ee 














TODO) cen nom caer 


ENGLAND, J 





REDDISH 


Scotland 
Midlands: A. R 
South West: R. ¢ 


Fisher, Baxter & Co., 
Holland & Son 


STOCKPORT 


Phone: Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’ Code 
London: Lincoln House, 296/302 High Holborn, London, W.C.1. Telephone 
140 West George Street, Glasgow, C.2. Phone: Douglas 1061-2-3 
89 Cornwall Street, Birmingham, 3. Phone: Central 1457 
Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527 
Fisher, Baxter & Co., 140 West George St., Glasgow, C.2. Phone: Douglas 1061-2-3 


Northern Counties 
Northern Ireland 
Eire or Southern Ireland 


General Engineering Products Lid., 44-46 Waring Street, Belfast 
Charles Nolan & Co., 


Belfast Tel: 23743 
2 Parker Hill, L. Rathmines Road. Phone: Dublin 93510 
REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 


: Western-Union 


Chancery 7911 | 


Grams: ‘ Fluorspar ’ Glasgow 

Grams: Central 1457, Birmingham 2! 
Grams: Penarth 1527 

Grams: Fluorspar, Glasgow | 


Grams: Dublin 93510 Ti 
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production engineers 
fully equipped for the manufacture of 


sraphite components. 

fabricators of 

special equipment for the 
ATOMIC ENERGY AUTHORITY 








If YOU have a special problem, apply to: 





Registered Office: i Aircraft Division : 
29 ST. JAMES’S ST., GRAVINER MFG. co., LTD., POYLE MILL WORKS, 
LONDON, S.W.1. Fareham Road, Gosport, Hants. COLNBROOK, BUCKS. 


Tel.: Whitehall 6478 Tel.: Gosport 89175 Tel.: Colnbrook 48 


also specialists in Industrial Explosion Suppression Equipment, Airborne Fire Protection Equipment, Thermostats and Overheat Switches. 
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THE WORLD-WIDE-FAMOUS 


ERHARD 
Vat YY 2 





known for their Design, Precision and Quality for more than 80 years. 


SOLVE ALL PROBLEMS A 


' 
WW AT | IN 
et tS 





































































JOHANNES ERHARD H.WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik, Heidenheim/ Brenz- Germany 
Telephone 3881 .Cable: Erhardarmaturen 


For all information write to 





The Sole Agents for the United Kingdom 


ALK. STARCK’'S CO. LTD. 22, Chancery Lane London W.C. 2 


Telephone Holborn 2966 Cable: Akstar London 
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STOCKISTS OF 


LINEAR ACTUATORS ROTARY ACTUATORS 
PLUGS & SOCKETS SWITCHES 
RESISTORS FUSES 
CONDENSERS LAMPS 
CABLE CIRCUIT BREAKERS 





and a wide range of electrical and electronic components and accessories 


STEWART AERONAUTICAL SUPPLY 


ADASTRAL HOUSE 


Telephone: HORLEY 4300 (6 lines 


LOWFIELD HEATH 


COMPANY LTD. 
CRAWLEY SUSSEX 
Cable: SASCO, CRAWLEY 











Type 1430A .. 





Pulse Amplifier, Type 1430A is a wide 
band linear amplifier comprising three 

units designed for use with fast 
ionisation chambers, proportional Ee 
and scintillation counters. 


SPECIFICATION 
Main Amplifier 
Input: 100 ohms impedance. Negative polarity. 
Gain: Maximum 86dB. Coarse Control: —o to 
20dB. Fine Control: —o to 20dB in steps of 
2dB each. 

Integrating Time Constants: 0.08us to 8us in 
7 steps. 


DYNATRON 





| Differentiating Time Constants: 0.08us to 8us 
| in 7 steps plus 250us step. 


NUCLEONIC AND 
ELECTRONIC DEPARTMENT 


Output: Positive sov. for 1% linearity. 
Saturation 70v. 


Dynatron Radio Ltd., 
Maidenhead, Berks. 


1.25dB to 1.4 Mc/s. 


Upper Frequency Response:{ 2545 to 2.8 Mc/s. 


Scalers Pulse Generators - Pulse Analysers ~ Power Units 
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Probe Units 


<Cathode Follower 
H.F. Head Amplifier 






H.F. Head Amplifier 
Input: 10 megohms, ropf. 
Output: Designed to feed into 100 ohm matched 
cable. 

Gain: 31.5dB. 

Filter: E.H.T. Filter suitable for voltages up 
to 3kV. 

Cathode Follower 

Input: 10 megohms, 10 pf. 


Output: Designed to feed into 100 ohm matched 
cable. 


Insertion Loss: 23dB. 
Filter: As in H.F. Head Amplifier. 


Pulse Amplifiers Instrument Racks 
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MUREX manufacture 
ductile 


NIOBIUM 


ROD, WIRE, SHEET & TUBE 


Write for full technical information 
























= y¥ 
MUREX LTD. (Powder Metallurgy Division) RAINHAM -. ESSEX “ay, 
Telephone : Rainham, Essex 3322 Telex 28632 Telegrams : Murex Rainham-Dagenham Telex ' 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1 
rc . 
WORK HANDLING 
EQUIPMENT 
for welding 
OPERATOR’S PLATFORMS 
CYLINDER ROTATORS 
POWERED POSITIONERS 
Courtburn Variable Speed Positioners for circumferential CLAMPING MACHINES : 
welds being constructed in our Bedford works WELDING PLATENS 


COMPLETE AUTOMATIC WELDING SCHEMES DESIGNED AND SUPPLIED 


Follow the example of dozens of the leading engineering firms—choose Courtburn equipment | 


SALES DIVISION, GOLDINGTON BURY, BEDFORD 
Telephone: 4587-8-9 


Catalogue gladly sent on request 


OURTBUR 


| POSITIONERS. LIMITED | | POSITIONERS. LIMITED | 
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WINDOW TANKS 
DOUNREAY 


MANUFACTURED AND SUPPLIED BY 


of PORTSMOUTH 


Zinc bromide viewing tanks will be a 
prominent feature in the irradiated fuel 
element laboratory at Dounreay. These 
vital units represent our contribution 
towards the building of this new reactor. 

We are ideally equipped to assist in 
this new field of development, particularly 
in the manufacture of remote control 
equipment and special purpose machinery. 


Your enquiries will receive our prompt 


attention and _ fullest co-operation. 





A.D. and 

A.R.B. Approved 

Tel: J. EVANS & SON (Portsmouth) Ltd 
rt Works, 1 i 

Sieninensis Marcyn eee - Be ena Avenue 

32233 











NUCLEAR POWER AUGUST 1957 


COLLOIDAL GRAPHITE 
1D electronic 
and allied fields 


Coatings or films formed with this versatile product are, for 


practical purposes, chemically and physically inert; 


they can be used in close proximity to radio-active material 





! | and are transparent to radio-active 
emanations. The many applications 
| | for ‘dag’ colloidal graphite include 
t-* | the lubrication of reactor control 
ke mechanisms, louvres and _ sliding 
f Ee surfaces; the treatment of screw 
= 


threads to [prevent seizure, 















dry film and high temperature 
lubrication for I/c engines, air 
compressors, pumps, reduction 
gears, and for ball, 

roller or plain bearings 
under conditions of 


high load, stress or speed. 


4n Acheson service engineer 
will be pleased to call 
on you, or technical leaflets 
will be sent on request. 


da 


REGD TRADE MARK 


DISPERSIONS 





acd Lead tikaskduch coral a 





ACHESON COLLOIDS LTD., /8, PALL MALL, LONDON, S.W.1 
Telephone: Whi 2034-9 Telegrams: Oildag-Piccy-London 





























Peabody 


Scrubbers 
& 
Nuclear Power 


For more than twenty years a diversity of 
industries in the Old and New Worlds has 
relied upon Peabody Gas Scrubbers to: 


Eliminate atmospheric pollution 
Clean gases for any purpose 
Cool gases used in processses 
Absorb soluble components 
Strip gases from solution 


Now, Peabody Gas and Air Scrubbers are 
installed for special duties at :— 


HARWELL 
DOUNREAY 


and in 


AUSTRALIA 


nd 


U.S.A. 


It is with pride that Peabody Limited an- 
nounce their appointment to serve in the 
field of nuclear engineering 


PEABODY LTD. 


Peabody House, 
300 Vauxhall Bridge Road, 
London, S.W.|I. 


TELEPHONE: VICTORIA 9811/7 


\ustralia Belgium Finland - France 


Holland - India ~- Italy Norway 


South Africa Sweden 


PEABODY ENGINEERING CORPORATION, 
NEW YORK 56, N.Y., U.S.A. 


Pakistan 





@tG0 TRACE MARE 
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NUCLEAR 
CHEMICAL ENGINEERING 


MANSON BENEDICT 


Professor of Nuclear Engineering, Institute of Technolog 


THOMAS H. PIGFORD 
Associate Professor of Nuclear Engineering, Massachusetts Institute 
of Technology 


This book provides the first comprehensive treatment 
of the chemical engineering aspects of nuclear techno. 
logy. It is intended for advanced and graduate students 
who have already taken courses in introductory nuclear 
engineering and reactor theory. Practising engineers will 
find it a useful work of reference as it summarizes most 
of the available information on chemical processes in 
nuclear technology, including that presented at the 
Geneva Conference in 1955. The scientific and engin- 
eering principles behind separations are explained and 
combined with a description of the important materials 
and processes. The most important chapters cover isotope 
separations; they include unpublished methods for design- 
ing isotope separation plants and for estimating the 
change in composition and reactivity of nuclear fuels 
during irradiation. The sections dealing with properties 
and processing of materials after fission and irradiation 
will also interest many people. The earlier part of the 
book covers the concentration and purification of 
materials before they are used in nuclear reactors. Each 
chapter contains illustrative problems and references to 
other sources of related information. 


August-September 500 pages 71s 6d 


NUCLEAR ENGINEERING 


edited by CHARLES F. BONILLA 
Professor of Chemical Engineering, and Chairman of the Nuclear 
Engineering Committee, Columbia University; Consultant, Brook- 
haven National Laboratory 





The purpose of this text and reference book is to give 
the basic principles of the twelve main engineering disci- 
plines involved in the design of nuclear reactor cores 
and power plants. It is more detailed and extensive than 
previous books, especially on fluid flow, heat transfer, 
stress analysis and power cycles. The necessary back- 
ground in nuclear physics and reactor physics is provi- 
ded. All the material is entirely up-to-date and includes 
new developments in mathematical analysis of plastic 
flow in thermal stress; design of orifices for protection of 
parallel coolant channels; relative evaluation of fuel 
element shapes and coolants. Illustrations and advanced 
specific analyses make the book valuable to the working 
design engineer as well as to the student. 


August 12th 750 pages 


04 | 
NUCLEAR ; 
POWER ENGINEERING | 


HENRY C. SCHWENK Henry Pratt Company 
ROBERT H. SHANNON United Engineers and Constructors In 
B. G. A. SKROTZKI Management Editor, ‘ Power 


This is a simple, concise treatment of a complex subject. 
it brings together in one compact volume all the essential 
facts about the design, construction and operation of 
nuclear power plants. Mechanical, electrical and power 
engineers or technicians will find it useful for individual 
study or as a textbook in introductory courses. It will 
also meet the needs of managers and executives con- 
cerned with the practical development of power stations. 


already published 250 pages 49s 


For further details please write : 


McGRAW-HILL PUBLISHING COMPANY LTD 
95 Farringdon Street 
London EC4 











NUCLEAR POWER AUGUST 1957 a 








Nuclear 
Brook- 


zive 
ISCi- 
ores 
han 
sfer, 
ack- 
‘OVi- 
des 
aStic 
yn ol 
fuel 
nced 
king 


945 


ctorsIn 
ver 


bject. 
ential 
yn ol 
power 
idual 
t will 
con- 
tions 
49s 


LTD 


— 
Gust 1957 





for the most” 
FERROUS comprehensive 


Eee Vee stock available 


BRASS, COPPER, PHOSPHOR BRONZE, GUN METAL, NICKEL SILVER 


6 ALUMINIUM, DURALUMIN, TIN PLATES, ZINC SHEETS 
$ TEE RODS, TUBES, STRIPS, SHEETS, BLANKS, ANGLES, CHANNELS 
S RIVETS, SCREWS, NUTS, WASHERS, GAUZE, SOLDER 
: PERFORATED SHEETS, STUDDING 
j | i T & SONS (CLERKENWELL) LTD. phone: CLE 1277 (14 lines) 
e 42/54, ST. JOHN’S SQUARE, CLERKENWELL, LONDON, E.C.! Screw Dept: CLE 0925 
























PROTECTIVE CL 
F OTHING AND 


RFD HARWELL HELMET 
For protection against Liquid Sodium, 
‘ Metallic i 






Sodium and similar hazards. 
Moulded in Fibreglass with self-extin- 
guishing polyester resin. Highly resistant 
to impact. Wide angle of vision and ex- 
ceptionally light weight are particular 
features of this helmet, which can be 
worn for long periods. 


RFD FLAMEPROOF 
QUICK RELEASE 
OVERALLS 


For protection against all flash 
risk. Surgeon’s type coat with 
steel-sprung neck band and waist 
band, made from RFD flameproof 
fabric with “ Proban”’ Durable 
Anti-flame Finish. 


Further details from: 


R.F.D. COMPANY LTD. 


INDUSTRIAL SAFETY DIVISION 


\ / itD 
COMPANY GODALMING - SURREY - ENGLAND 
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% Modern Welding plant, X-Ray equipment and machine shop. 
% Fabrication in mild steel, stainless steel or aluminium 
% Design and drawing office facilities, with a fund of experience. 


% Technical Representatives throughout the United Kingdom 


THE AYRSHIRE DOCKYARD CO. LTD. 
IRVINE Telephone : Irvine 2271/3 


London office: 47 Victoria Street, London, S.W.1 
Telephone: ABBey 5521 





AUTOMATIC COUNTING EQUIPMENT 


TYPE A°C 300'6 


Automatic Counting Equipment—Type A.C. 300/6, a fully automatic 
counting system for use with Geiger or Scintillation counters incorpor- 
ating a pre-amplifier, a Stabilised E.H.T. Supply variable over the 
range 0-2000 volts at 200 microamps and a discriminator, with the 
following ranges Negative 0-1-5 volts, Positive 1-0—SO volts. The dis- 
criminator volts and the E.H.T. Volts are displayed on a 34” moving 
coil meter fitted with a mirror scale. Facilities are provided both for 
timing against pre-set count and for counting against pre-set time 
An overriding signal is provided to terminate the operation should 
either the time or count display be filled. The scaling circuits use plug- 
in dekatron units throughout, which are easily accessible from the front 
panel. The count channel has six decades, Its resolving time can be 
pre-set to 50, 250 or 800 microseconds, and the count pre-set to I(, 
4x 10°, 10°, 4 x 10°, 10°, 4 x 10°, 10°, 4 x 10°, 10° counts. The time 
channel also has six decades. 100 c/s time signals are normally obtained 
from the 50 c/s mains supply and the timing interval can be pre-set to 
1, 4, 10, 1,000, 4,000 or 10,000 seconds. The input resolving time of this 
channel is 50 microseconds and facilities are provided for operation 
from external timing pulses with a maximum repetition frequency ol 
20 kc/s, 

The instrument only requires the addition of a suitable radiation 
counter to form a complete automatic counting system. 





Details of ali Panax productions are available on application to the manufacturers 


PANAX EQUIPMENT LTD., 173 London Road, Mitcham, Surrey. 






Telephone 


MiTcham 2006/7 


EXPORT MANAGERS: NUCLEAR RESEARCH APPLICATIONS LTD - EMEFCO HOUSE - 107 BELL STREET - REIGATE - SURREY 
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By agreement with the 





BENDIX | AVIATION CORPORATION ius a 


Thorn 


ELECTRICAL INDUSTRIES LTD. 


will manufacture and market 


in this country... 


a. the Bendix range of 





| N. Connectors 





| - including the new mee . 


THORN ELECTRICAL INDUSTRIES LTD 
AIRCRAFT COMPONENTS DIVISION 

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX 
TEL: ENFIELD 5340 
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Norbritol and Criterion 


together embody the latest 




























scientific developments in the 





rust proofing of iron and 


steel. Norbritol deposits 7 Nforbritol 


a film of resin and pigment ETCH PRIMER 


within the metal itself, and if this is followed by a coating of Criterion 


ie 3 
metallic zinc paint the fullest protection against rust is provided. Gri terion 


Criterion protects the metal both mechanically and chemically, and is METALLIC ZING PAINT 


comparable to galvanising. 






Write for details to 
North British Chemical Co Ltd (Paints Division) Droylsden Manchester 


Design , fabrication and 7 
complete installation in 
Corrosion Resistant 


UNPLASTICISED P.V.C. 





EXTRUDEX Limited, Creative Engineers in Plastics, offer a com- 
plete service in the design, fabrication and installation of ventilation 
and fume extraction plant, from piant to fan, fan to fume scrubber, 
and beyond, in Unplasticised P.V.C. Complete resistance to 
powerful corrosive chemicals is a unique feature of this remarkable 
material. 


EXTRUDEX Limited are suppliers to Harwell and other atomic 
energy establishments. 


HI-PACT Another EXTRUDEX 
first-in-the-field ! Possesses 1/5 
times the impact resistance of 


the toughest corrosion resistant 
plastic. Available in bulk, and LY 


in extrusions up to 8 





Your enquiries are welcome, and the Extrudex advice service is freely availabie at all times. D. 


EX TRwwDEKM A.D . WESTERN ROAD - BRACKNELL - BERKS - Telephone: Bracknell |000 ° 
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A BREAKDOWN HERE COULD COST 
A FORTUNE 


What is the most important piece of machinery in your factory ? 


What would be the cost per day to your business if it were to 
break down ? 


It is now possible to cover the loss of profits resulting from such a 
breakdown as well as the cost of repairing the machine itself. 


Policies can be issued to meet the particular requirements of any 
business. 


In this way you can be indemnified against the serious interruptions 
to your business which can be caused by machinery breakdown. 
Should you feel in need of the protection of this new form of 


insurance we can send an engineer to advise you and inspect your 
plant. 


Write to 


D. H. EVERS, Industrial insurance consultant. 


ONE ARUNDEL COURT ° JUBILEE PLACE ° LONDON ° s.WwW.3 
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SERVICE FOR 
NUCLEAR ENGINEERING 


ins many years of service : 
in metal-work design and ’ 
production for various indus- 

tries, we now offer our ser- neater — pens i cmnmmmtran = 

vices to those engaged in | 

Nuclear Power projects. PROTOTYPES 

We are already well known | 

to many advertisers in this , en : 
publication and we are also 

at present engaged on im- PRODUCTION 

portant contracts for the 
UKAEA. 


May we help in your 

Nuclear Power problems 

E. G. BROWN & CO. LTD. 
(SHEET METAL ENGINEERS) § 


WEST RD., TOTTENHAM, N.17 |] 
Telephone: TOTtenham 2257/8/9 
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A HIGH VALUE, GLASS ENCLOSED RESISTOR, 
OF HIGH STABILITY COVERING THE RANGE 107 to 10'* OHMS. 
APPROVED BY THE M.O.S. TO A.E.R.E. SPECIFICATION 390. 
Further information may be obtained from : 
‘Y’ DEPARTMENT, NORTON WORKS, WOODBURY LANE, NORTON, WORCESTER 
¥.50 Telephone : WORCESTER 6691 /2 Telegrams : CRUCIBLE, WORCESTER 
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H. M. HOBSON LIMITED have now 
entered the Nuclear Engineering field and are en- 
gaged in design, development and production of 
reactor anciliary equipment, notably control systems, 
in collaboration with the Atomic Energy Authority. 
Our control systems are fitted to DIDO, PLUTO and 
other A.E.A. Research Reactors. An arrangement 
has been negotiated with the Central Research 
Laboratories Inc, of Redwing, Minnesota, U.S.A. 
for Hobsons to manufacture and market their well- 
known Master/Slave Manipulators in the U.K. and 
Australasia. We are now designing a power operated 
version of this equipment. 





ENGINEERING, MARINE WELDING 
and 
NUCLEAR ENERGY EXHIBITION 


Olympia, August 29—September 12 


See us on Stand No. 12 
Outer Row Gallery, National Hall 


Hobson 


SPECIALISTS IN PRECISION ENGINEERING PROJECTS 
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H.M. HOBSON LIMITED, WOLVERHAMPTON, ENGLAND 
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CARGOCAIRE LIMITED... 


are specialists in Dehumidification plant for 
Marine and Industrial uses and standard units are 


available to suit any requirements. 


Enquiries for all types of atmosphere control plant are invited 





39/41 NEW BROAD STREET «+ LONDON © E.C.1 


Telephone: LONdon Wall 6581 Telegrams: Cargocaire Stock London 


CARGOCAIRE LIMITED 























Where Air Filtration is VITAL... 


..only the finest equipment is acceptable 


We IN] I [e)< Continuous cleaning air filters where the 


cleaning operation is automatic and continuous, ensure 

constant air flow to vital functions of atomic power plant 
equipment. The filter that is static and rigid, ensuring strength 
and reliability under all conditions of operation. 





Manufacturers and Designers of all types of air filters for special 
purposes. 


Lessen your dust loading problems by sending your enquiries to :— 


OZONAIR ENGINEERING COMPANY LTD. 


ROCHESTER - KENT CHATHAM 45011/PBX 
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REMOTELY, INDICATING 
OR RECORDING 
OR CONTROLLING 


FUEL CONSUMPTION 


Remote Reading Draught Pressure Gauge 
(REDRA), automatically indicating or re- 
cording or adjusting damper to economical 
draught. Readings can be monitored and 
recorded at considerable distances. 


4. TANK CONTENTS 


Remote Reading Tank Contents Gauge 

(RECON), measures fluid volume by revolu- 

tionary method based on Archimedes Prin- 

ciple, providing a new fine degree of 

accuracy. 

Indicating, Monitoring or Recording, as 

REDRA. 

** The similarity of the Indicator Power 
Packs for REDRA and RECON facili- 


tates easy servicing. 


PRESSURE DIFFERENCES 
Remote Reading Differential Pressure 
Gauge (REDIFF), measure extremely 
minute differences of pressure which 
can be indicated or monitored or re- 
corded, Will indicate Differences of 
Pressure of a few inches of water 
BUT withstand high static pressures. 
Note: The Transmitter is self-compensated such 
that it may be used in temperatures between 
20°C. to + 70°C. Further, the sensing membrane 


may be supplied at customer's request to with- 
stand temperatures of 350°C. 


SEE US AT THE E.1.A. 10th REGIONAL DISPLAY 
Royal Horticultural Society’s New Hall, 
16-18th October, 1957 





WRITE FOR DETAILS OF THESE GAUGES TO 
KEMPSHOTT PARK . BASINGSTOKE . HANTS - Telephone: DUMMER 216 
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MV 18(FI) 28 ST. JAMES’S PLACE 


Architects: T. L. Viney, A.R.I.B.A., R. S. Brocklesby, A.R.1.B.A. 


Chief Architects to the Industrial Group of the WA7 illianm Mallinsom 


Atomic Energy Authority 


Contractors: Trollope & Colls Ltd 


MAGNETIC “R” TYPE SINGLE BEAT STOP VALVE 


ne ~, 3 
Connections and jj,” 
pressures up to 100 Ibs. per square inch. An increased size orifice 
can be arranged dependent upon the pressure to be controlled 
The valve is suitable for controlling water, air, oil, gas, refriger- 


The standard valve is provided with } or $° B.S.P.T. 


ants, etc., and is adaptable to cither straight or angle pattern 


\**\Magnetic Valve Company 


LONDON - S.W.1. Tel. HY¥De Park 7588 





It can’t be done without 


CONTROL 


Ruling the waves has been something of a habit 
of Britannia’s for longer than we care to remem- 
ber— birthplace of the Plimsoll Line, the steam 
turbine, and Lloyd’s standards of construction, it 
is only fitting that our maritime nation should 
come up with the latest and greatest aid to man’s 
mastery of the ocean, the Radar screen, But this 
wonderful aid to seamanship is of no value if 
the complicated control mechanism involved is 
unreliable or inaccurate. Control of anything, for 
that matter, must be reliable. The kind of effici- 
ent control that Magnetic Valves exercise, auto- 
matically or remotely, over air, steam, coal gas 
oil or most other industrial liquids or gases. No 
glands, no stuffing boxes, no driving shafts 
either, but lots and lots (over 25 years) of experi- 
ence built into them. Details of the standard 
range are available in our illustrated literature. 
Special valves up to 12 in. orifice can be supplied. 


orifice (, seat diameter) to operate on 


TE 


with solid Burma Teak strips. 


purposes. 


and Sons I.td. 


TIMBER and VENEER MERCHANTS 


130-150 HACKNEY ROAD - LONDON 
Telephone: Shoreditch 7654 (15 lines) 


Many valves available ex stock. Valves designed for special conditions 





For Cell Cladding many thousands 
of panels were used. These com- 
prised heavy density cork faced 
with Sheet Aluminium toa modular 
size 8’ x 4 in |” and I4” thick- 
nesses, the joints being covered 


We manufacture a variety of 
composite materials in this field for 
cladding, insulation and shielding 


E.2 


Telegrams: ‘“‘Almoner,”’ London 


MANUFACTURERS OF PLYWOOD, ARMOURPLY, PANELS, COMPOSITE PARTITIONING AND INFILL PANELS 
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THE GENERAL ELECTRIC COMPANY LTD. MAGNET HOUSE, 
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G.E.€. Nuclear Research 
and Development—No. 1 


The Hot Box 


Complete reliability in operation 

is perhaps the most vital requirement 
in the design of equipment installed 

in a nuclear reactor. Much of 

the research undertaken by the G.E.C. 
in the laboratories of its 

Atomic Energy Division has been 
towards this end. Just one of the many 
research tools used in this work 

is popularly known as the “thot box”. 


The “thot box” is constructed much 
in the form of a reactor standpipe 
and is designed to house all the 
components which will operate 

in a reactor standpipe. 


At its lower end, beneath the 
laboratory floor, it is connected 

to an electrically heated vessel 

filled with the coolant gas and, by this 
means, conditions of temperature, 
pressure and atmosphere similar to 
those experienced in reactor operation, 
can be reproduced inside the “‘hot box’’. 
It is therefore possible to 

investigate the heat distribution 

likely to be found in the reactor 
standpipes, to carry out life-tests 

on the control-rod driving mechanism, 
and to check the operation of the 
burst-slug detection equipment 

and of numerous other smaller items. 


This is just one of the ways 

in which the G.E.C. is ensuring the 
safe, reliable and economical 
harnessing of nuclear energy. 





Atomic Energ -y Division 


KINGSWAY, LONDON, W.C.2. 
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WAKEFIELD-DICK 


| have been 
nominated 

as suppliers of 
lubricants to 


BERKELEY 


NUCLEAR POWER STATION 

















An achievement based on experience and research. Our experience 

of lubricating over a third of the United Kingdom's standard generating 
stations. And the research conducted in our own laboratories on 
nuclear power station lubrication with facilities provided by Harwell— 
one of the world’s foremost authorities on nuclear energy. xXx 


These are the reasons why we continue to be 
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Nuclear Power spotlights the 
vital field of air treatment 
in this month’s special issue 






On June 28, in a ceremony at Schiphol Airport, Prince 

iS LU Led( -+- tw i=>le)' .-) a Bernhard officially opened The Atom exhibition. Here 

ee he and Queen Juliana watch the AMF pool reactor being 

brought to criticality. When the exhibition is over the 
reactor will go to Delft University 
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A way of life 


PRESIDENT EISENHOWER’s decision to put aside no less than 100,000 kilograms of 
uranium-235 for peaceful purposes is indicative of the immense output from the American 
diffusion plants and of the United States’ determination to sell the idea of enriched-fuel 
reactors to the rest of the world. The increased allocation is to be divided equally between 
the United States’ domestic programme and overseas countries holding research or power 
bilateral agreements. This underlines the fact that no effort is to be spared to tempt countries 
preparing their own programmes to opt for the American way of life and go for enriched 
ruel. . 

With Japan apparently on the brink and the Euratom group very close, the timing of this 
move is astute and there is little doubt that it will have some success—particularly in areas 
where small or moderate size reactors are needed. 


Yet the question of enriched or natural uranium is by no means settled, as Dr Lewis points 
out in this issue. The Euratom report and other estimates have proved quite conclusively that 
power can be produced in the British type of gas-cooled graphite-moderated reactor cheaper 
than in any other current design of comparable size, in practically any country—even the 
United States itself, according to one American estimate. Furthermore, viewing a nuclear 
power station as a whole and not just as a reactor, the British system appears to have more 
scope for development than some of the American ones—particularly in the possibility of 
greatly increasing temperatures, thus materially improving the thermodynamic efficiency of 
the steam cycle and giving real hopes for a gas turbine system. 

This, added to the trump card that the gas-cooled reactor requires only natural uranium- 
material that is not difficult to prepare, provided ore is available—must count for a great 
deal in those countries now about to take their first steps in atomic power. 


Even in the United States, opinion is apparently not unanimous on the economics of enrich- 
ment and there seems to be a growing realization that hesitation in some quarters might not 
be just fear of economic dependence on the United States but a real appreciation that the 
natural uranium route offers a better alternative. 

[hese arguments of course do not apply to small reactors where obviously either enriched fuel 
or heavy water is essential. In this field, Britain’s chances seem dubious. We are prepared to 
supply small amounts of enriched fuel for research reactors and in fact have already done 
so. But what quantities, what enrichment, and what price have never been disclosed. As to 
heavy water, we have to import every drop, even for our own use, and no plans have been 
announced for producing it here. 


If, on the other hand, some method can be devised for using plutonium as an enriched fuel, 
this would enable us to cover the range of smaller outputs. It has always been assumed that 
this would in fact be done, but so far no country has announced a practical plutonium-fuelled 
thermal reactor. In the USA, owing to the superabundance of U-235, there is probably little 
incentive and the same applies also to the USSR, according to a significant passage in the 
Citrine report. In Britain, however, there is every incentive, and the devising of such a system 
could help us to maintain the lead we have already gained with large base-load stations. 
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reactors 


brought to completion within 8 weeks 


EKCO are proud to have carried out the full instrumentation 
of three new reactors and to have brought 

all three installations to completion within 

a period of little more than eight weeks. 


Two of these instrumentations equip the two new-type reactors in Britain— 

at Dounreay and Harwell—which, when operating, will be the 

most powerful of their type in Western Europe. The third instrumentation—first 
ever to be exported—has already been shipped to Sydney, Australia, 

where it will be assembled and commissioned by Ekco engineers. 

This triple achievement underlines the fact of EKCO leadership in 

electronics, as in the many other fields in which they work. 





EKCO ELECTRONICS tTD . SOUTHEND-ON-SEA . ESSEX 
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TN reactions in ‘ weeks ‘ 


A major piece of experimental equip- 
ment for investigating thermonuclear re- 
actions will go into operation at Harwell 
in a few weeks time. Called zeta 1, for 
Zero Energy Thermonuclear Apparatus, 
it is expected to reach temperatures of 
the order of 100M°C, at which fusion 
reactions take place. This information is 
contained in the Third Annual Report 
of the Atomic Energy Authority, pub- 
lished on July 23. Major contractor in 
this project was Metropolitan-Vickers, 
and components were supplied by a num- 
ber of other firms. 

Increased attention was given during 
the year to nuclear ship propulsion. De- 
velopment of a prototype pressurized 
water reactor for a submarine to be built 
at Dounreay is being undertaken by 
Vickers Nuclear Engineering Ltd for the 
Admiralty and the Authority are collab- 
orating in this work. They are responsible 
for the physics of the system, the de- 
velopment and fabrication of fuel ele- 
ments and corrosion studies. 

On reactors, the report states that the 
gas-cooled, graphite-moderated type is 
likely to provide the basis of the UK 
nuclear programme for many years to 
come. The Authority believe that further 
development should lead to a substantial 
reduction in capital cost. Work is in pro- 
gress to increase the operating tempera- 
ture of the fuel elements from 400 to 
600°C. which should raise the output of 
a two-reactor station from 300 to 
800MW. Uranium oxide ceramic fuels 
and beryllium canning are being deve- 
loped for this purpose. Good neutron 
economy of the  gas-cooled reactor 
indicates that it could be redesigned 
for smaller outputs—of the order of 
30MW. A feasibility study on this is now 
in the drawing office and development 
stage. High priority is also being given 
to the development of a thermal breeder 
reactor with a U-233/thorium cycle, using 
ceramic uncanned fuel to withstand tem- 
peratures of 800°C. 

Conditions that would arise in the 
event of a reactor failure are being inves- 
ligated by experiments at Calder Hall. 
According to Sir Christopher Hinton, 
transient conditions can be imitated with 
out deviating far from normal running. 

Cooperation on an international level 
continues to grow and the UK now has 
agreements with nine countries, In their 
recent visit, the ‘Three Wise Men’ of 
Euratom were given a great deal of in- 
formation about Calder, both by the 
Authority and the firms involved. Appro- 
val of the International Atomic Energy 
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Agency statute, which is effected by the 
Government through the Atomic Energy 
Office, has now been obtained and is 
waiting for final ratification. 

Evidence of the Authority’s expanded 
programme is the increase in estimated 
expenditure—the figure of £M100 has 
been presented to Parliament, an increase 
of £M27 over last year, Constructional 
work accounts for over £M20 of. this 
increase. 


Nuclear insurance scheme planned 


An insurance scheme to provide cover 
for industrial atomic energy installations 
is the subject of a report published by 
the advisory committee of the British In- 
surance Atomic Energy Committee. It 
contains an assurance that the UKAEA 
regards reactor safety as a first considera- 
tion and the committee believe the risks 
involved are insurable. Principal prob- 
lem for insurers is the provision of suf- 
ficient cover for the very substantial 
values of large power reactors—say 
£M30 for material damage for each re- 
actor—and the liability arising from their 
use—say a further £M10 for each reac- 
tor. Thus the report recommends that the 
whole insurance market should collabor- 
ate to give maximum possible protection. 
If, as recommended, all liability for 
radiation damage be channelled to the 
reactor owner, who would be able to 
cover his liability by third party insur- 
ance, members of the public will not 
need any specific cover against these 
risks. At the moment, all British reac- 
tors are owned and operated by the 
UKAEA which is, by law, liable for 
harm due to radiation and against whom 
all claims would be made. 


Another important suggestion is that a 
code of safety practice in reactor opera- 
tion should be given the force of law, 
ensuring that the operator was properly 
qualified. The committee also recom- 
mend that material damage cover granted 
to reactor owners should be on an 
annual basis for specified risks only. 
Premiums will probably vary according 
to the type of plant, its age and the stan- 
dard of the operators. The committee 
considered only the problems associated 
with land-based installations, leaving the 
marine and aviation markets for future 
consideration. 


DSc for Sir Christopher 


Among the distinguished men who re- 
ceived honorary degrees at the Encaenia 
of Oxford University last month was Sir 
Christopher Hinton. He was given an 
Honorary Doctorate of Science, Intro- 
ducing Sir Christopher, the public orator 
described him as a man of great energy 
who sometimes for relaxation walked 
round his garden but more often, lavish 
of his own strength ‘drives his team to 
superhuman efforts on the site of some 
monstrous atomic pile. The human race 
is struggling through rough country. If 
we can pave a way to better living we 
shall owe it to him more than anyone 
else.’ 


Hinkley Point site approved 

Following the public enquiry in June, 
official consent has been given by Lord 
Mills, Minister of Power, for the con- 
struction of a nuclear power station at 
Hinkley Point, Somerset. In a statement 


Bradwell : foundations for the two reactors of the Nuclear Power Plant Company’s 
station are nearing completion 
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Calder Hall ; first photograph of the whole site shows the two reactors 


Calder ‘B’ 


from the ministry, Lord Mills said that 
he ‘does not consider that a power 
station on the site will seriously affect 
the amenities’ in this sparsely populated 
area or be unduly conspicuous when seen 
from neighbouring view points such as 
the Quantock Hills and Brean Down. 
Ihe CEA intend to appoint a landscape 
consultant for the scheme. Highest build- 
ing will be 175ft and there will be no 
tall chimneys. At the enquiry cost was 





Mr Koichi Uda with Mr Sashichiro 
Matsui and some of his party arriving 
at Berkeley 


stated to be between £M60 and £M70 
Initial generating capacity will be 
450MW, but the actual output is expec- 
ted to reach SOOMW. Contract for the 
station has not yet been awarded but 
a tender from the English Electric/Bab- 
cock and Wilcox/Taylor Woodrow 
group is now being examined by the 
CEA 

A contract for the construction of the 
access road from Cannington, near 
Bridgwater, to the site, was, however, 
awarded to Taylor Woodrow Construc- 
tion Ltd by the Somerset County Coun- 
cil last month, Contract involves widen- 
improvement of existing 
stretches of road, together with the con- 
struction of new 


ing and 
sections, including 
bridges and culverts, to provide nearly 
six miles of road. Work will commence 
immediately and the contract period is 
six months. Excavation will amount to 
about 100,000 cubic yards. Some 85,000 
tons of stone of varying grades will be 
used as filling and base material, and 
77,000 sq yards of tarmacadam surfac- 
ing will be laid 


Japanese inspect Berkeley 


During their recent visit to Britain, Mr 
Koichi Uda, chairman of the Japanese 
Atomic Energy Commission, and other 
members of his party, which included 
three members of the House of Repre- 
sentatives and others from the AEC 
visited Calder Hall and Risley as guests 
of the UKAEA. They then went to 
Berkeley to inspect progress at the site 
and saw completed excavations for the 
two reactors and turbine hall, work on 
the concrete foundations and the welding 
of the first pressure vessel which, when 
completed will weigh 1,000 tons. Mr Uda 
said he was much impressed by the 
building methods adopted 





of station 
is structurally complete; reactor 2 is well under way 





‘A’ in operation at right. Reactor | of 


Lord Cherwell 


The death occurred on July 2 of Lord 
Cherwell, He had been intimately asso- 
ciated with atomic energy development 
in this country since its beginnings in the 
first years of the war. Born Frederick 
Lindemann in Devon 71 years ago, he 
was the son of an Alsatian businessman 
He was educated in England and then at 
Berlin University where he read physics 
and took his PhD in 1911. After the 
1914-18 war he went to Oxford and 
worked at the Clarendon laboratory on 
low-temperature physics. He was subse- 
quently appointed Professor of Experi- 
mental Philosophy. 

His close friendship with Churchill be- 
gan in the mid-1920’s, and at the begin- 
ning of the Second World War he was 
appointed personal assistant and liaison 
officer between scientists and the Cabinet 
It was in this capacity that, he reported 
on the progress of the MAUD committee. 
which, under Sir George Thomson, was 
set up in 1940 to study the feasibility of 
an atomic bomb. He was created a baron 
in 1942 and became Paymaster-General 
until 1945. He returned to the Cabinet in 
the same capacity in 1951 to take charge 
of atomic energy matters and laid the 
foundations of the present Atomic Energy 
Authority of which he has been a part- 
time Member since its inception. He re- 
signed his professorship last year and 
was then created viscount. 


BIF may be international 


President of the Board of Trade, the Rt 
Hon Sir David Eccles, recently received 
a deputation from the Birmingham 
Chamber of Commerce to discuss the 
British Industries Fair. The deputation, 
led by the President of the Chamber, Mr 
R. P. S. Bache, was in favour of plac 
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ing the fair on an international basis. 
The Chamber had decided not to hold 
the fair at all in 1958 as it would in any 
case be impracticable to organize an 
international fair in the time available. 

The 1957 BIF was held under entirely 
new circumstances, the Government hav- 
ing decided twelve months previously to 
close the London section. The Birming- 
ham Chamber of Commerce decided to 
carry on the fair this year because they 
felt a general fair of this nature was 
needed by British industry. It could be 
rated a success, but after careful con- 
sideration of its results, the executive 
committee of the fair now believe that 
the pattern must change. For some years 
now the possibility of making it an inter- 
national one corresponding to many of 
the great continental fairs had been dis- 
cussed, albeit somewhat indefinitely, A 
decision on this point was likely to be 
hastened if, as seemed likely, this country 
became part of a European free trade 
area. Mr Bache pointed out, however, 
that there would be something of an 
anomaly in an international fair, even 
though it be held in Birmingham, being 
the sole responsibility of the Birmingham 
Chamber of Commerce. It should be dis- 
cussed on a wider basis with other 
organizations. 


atoms were first observed and isolated 
on March 23, and tentatively assigned 
to element 102. Subsequent work has 
confirmed the observation, the first of its 
kind to be made by an international 
research team. The name Nobelium has 
been suggested. 


SWITZERLAND 
Swiss to build BWR 


Energie Nucléaire SA is the name of a 
new organization formed in Lausanne to 
study the design and use of nuclear 
power plants. This is made up of manu- 
facturers, producers and distributors of 
electricity, consulting engineers, public 
interest communities such as cantons and 
towns, universities and the Polytechnic 
School in Lausanne. 

First project will be a small prototype 
dual-cycle boiling «water reactor using 
slightly enriched uranium with an output 
of about SMW. The plant will be built in 
a cavern near Lausanne. It will form part 
of the Swiss National Exhibition taking 
place in Lausanne in 1964, but is expec- 
ted to be completed before then. Total 
cost is estimated at 25-30 million Swiss 
francs, part of which will be paid by the 
government. Government support is given 
to the Swiss nuclear programme, particu- 





Berkeley ; aerial view of the AEl-jJohn Thompson site, after 54 months progress, 
shows extent of the site facilities. 





SWEDEN 
New element manufactured 


A joint research effort by scientists from 
Sweden, Great Britain and the United 
States has led to the manufacture of 
element 102. It was produced by bom- 
barding curium with carbon ions acce- 
lerated in the 225 cm cyclotron at the 
Nobel Institute, Stockholm. Radioactive 
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larly in the training of technical staff. 
The reactor will give the universities and 
Lausanne Polytechnic good facilities for 
teaching in the nuclear field. 


Energie Nucléaire SA differs from the 
other similar organizations in its diversity 
of members, and its conception and 
organization should make for collabora- 
tion and coordination on a national and 
international scale. 


WoRLDvVviInw 


UNITED STATES 


President's new U-offer 


The total amount of uranium-235 put 
aside by the United States for peaceful 
purposes both in America and abroad is 
now 100,000 kilograms—valued at about 
$1,700 million. A statement on July 5 
by President Eisenhower recalled that 
on February 22, 1956, he announced 
that 40,000 kg of U-235 would be made 
available by the AEC for research and 
development purposes and also for fuel- 
ling power reactors—half of this would 
be earmarked for countries holding bi- 
lateral agreements with the United 
States. Now, at the recommendation of 
the Chairman of the AEC (Lewis L. 
Strauss) in which the Secretaries of State 
and Defense concur, the President had 
determined under Section 41B of the 
Atomic Energy Act of 1954 to increase 
previous allocations to 50,000 kg for 
domestic purposes and the same quan- 
tity for overseas. Mr Eisenhower added 
that distribution of the material would 
be subject to prudent safeguards. 

Describing the President’s action as 
‘another important step in furthering 
both domestic and foreign applications 
of atomic energy for peaceful purposes ’, 
Mr Strauss gave some further details of 
the new offer. He said the point had 
now been reached where licences gran- 
ted or under consideration by the AEC 
for power plants in the United States re- 
quired more than the initial 20,000 kg 
allocation of U-235. Each allocation in 
the US had to cover initial fuel inven- 
tory, the estimated burn-up during the 
period of the licence and the calculated 
‘ pipeline” requirements—that is, the 
U-235 committed in element fabrication, 
cooling after discharge from the reactor 
and reprocessing to recover the unfis- 
sioned uranium and plutonium. Alloca- 
tions under licences already granted now 
totalled about 17,000 kg. 

Abroad, indications were that demands 
for fissionable material from countries 
with bilateral agreements would also ex- 
ceed 20.000 kg, and so the increase had 
been recommended. Seven power bi- 
laterals were now in effect and seven 
more are about to be concluded, went 
on Mr Strauss. On the research side, 29 
agreements were in force and eight more 
are in negotiation. Although the new 
allocation is for equal amounts for the 
US and abroad the AEC chairman made 
it clear that this did not necessarily 
create a pattern for the future. 

Details of United States uranium 
deliveries were given at the OEEC con- 
ference in Amsterdam on June 25 by 
Clark C. Vogel. Fuel for research reac- 
tors is leased; for power reactors it is 
sold. Prices were published in Novem- 
ber 1956 and vary from $5-62 per gram 
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of U-235 for 0°72% enrichment (natural) 
to $1707 per gram for 90% material. 
These are for uranium hexafluoride; 
uranium in other forms, including metal, 
requires a further processing charge. 
For power reactors, a ceiling of 20% en- 
richment is imposed, but materials test- 
ing reactors can obtain 90% 235 if the 
fuel loading does not exceed 6 kg. The 
US ‘buy-back’ price for plutonium is 
now from $30 to $45 per gram. This 
was previously only $12 a gram and 
seems to indicate that there are now 
good hopes of using it as a recycle fuel. 


South Africa to buy US uranium 


Enriched uranium can be_ purchased 
from the USA by the Union of South 
Africa under an agreement signed in 
Washington last month for cooperation 
in peaceful uses of atomic energy. The 
Union may buy up to 500 kg of 20° 
enriched uranium and up to 6 kg of 90%, 
enriched uranium, together with research 
quantities of U-233 and plutonium. 


Lockheed plane to have thin wings 


The nuclear-powered aircraft, probably a 
strategic bomber, to be built by the 
Lockheed Aircraft Corporation will have 
thin wings because, unlike conventional 
planes, the wings will not have to carry 
engines, landing gear or fuel, This was 
announced recently by R. A. Cleveland, 
one of Lockheed’s senior physicists. 
Chemical fuel would be used only for 
take-off and landing. Mr Cleveland also 
said that the plane is likely to have a 
shorter tail than conventional aircraft be- 
cause of the ‘ reduced pressure of gravity 
resulting from the removal of space now 
used for fuel’. There would be fewer 
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windows on the sides and rear of the 
frame to reduce radiation dangers, a 
problem which would also _ influence 
cockpit design. The crew could be pro- 
tected with two thick shields, one round 
the cockpit and the other sealing off the 
reactor near the back. A major difficulty, 
however, was the provision of shielding 
for maintenance staff who would be ex- 
posed to greater radiation doses than the 
crew. It was likely that they would be 
able to work five half days a week. An- 
other design problem was to prevent 
radioactivity interfering with radio and 
radar equipment. ‘America is reaching 
the limit of range with conventional 
power-plants °, he added, ‘and is having 
to resort to air-to-air refuelling proce- 
dures to obtain reasonably acceptable 
radii. Nuclear aircraft will provide 
infinite range ’. 


AEC posts filled 


Two former officials of the Truman ad- 
ministration have been named by Presi- 
dent Eisenhower to be members of the 
US Atomic Energy Commission. John 
Floberg, a former Assistant Secretary of 
Navy for Air, succeeds Thomas E. Mur- 
ray, whose term of office ended on June 
30. The place of the late John von Neu- 
mann, who died on February 8, will be 
taken by John S. Graham, former Assis- 
tant Secretary of the Treasury. Nomina- 
tions are subject to Senate confirmation. 


APPR completes 700-hour test 


During a trial at Fort Belvoir, Virginia, 
the Army Package Power Reactor suc- 
cessfully completed a 700-hour perform- 
ance test, producing 1,181,000 kWh. 
Reactor was built by Alco Products Inc 





for the AEC and the US Army Corps of 
Engineers under the first fixed-price re- 
actor construction contract awarde:! by 
the Commission. Unique feature is that 
Alco guaranteed a successful run oi this 
length. During the test, the plant overa- 
ted at a load designated by the ( om- 
mission and required only eight hours 
shut-down for adjustments and repair of 
components. For more than 600 hours, 
power generated exceeded the designed 


load. 


INTERNATIONAL 


OEEC energy commission meet 
First meeting of the OEEC Energy 
Advisory Commission was held last 
month at the Chateau de la Muette in 
Paris. It was established by the Council 
of the OEEC to follow up, together with 
the organization’s Energy Committee. the 
work of the provisional Commission for 
Energy set up in 1955. Composed of in- 
dependent experts, it will deal with 
general energy questions. Members in- 
clude Louis Armand, chairman of the 
French CEA, Prof Paul de Groote, vice- 
chairman of the Belgian Nuclear Energy 
Commission, Prof Austin Robinson, 
Economics Professor at Cambridge Uni- 
versity, Prof Arnaldo Angelini, vice- 
president of the Italian National Com- 
mittee for Nuclear Research, and repre- 
sentatives from Germany, USA, Sweden, 
Greece, and the European Coal and 
Steel Community. 


Second Geneva conference 1958 


Britain has accepted an invitation from 
the Secretary-General of the United Na- 
tions to take part in the second Inter- 
national Conference on the Peaceful 
Uses of Atomic Energy. This will be held 
in Geneva in 1958 from September | to 
September 13. The first conference, in 
1955, occurred at a time when a great 
deal of work previously held classified 
by the UK, America and Canada was 
released for publication, and the same 
will be true of the next one since further 
important fields of work have recently 
been declassified. 

Provisional topical agenda has been 
agreed by the seven-nation advisory com- 
mittee, of which Sir John Cockcroft is 
the UK member, and includes twelve 
plenary sessions of a general survey type, 
and four parallel series of technical ses- 
sions. 

The technical sessions will cover the 
following broad subjects: chemistry and 
chemical processing, reactor technology 
and handling of highly irradiated mate- 
rials; nuclear physics, reactor theory and 
experiments; production and uses of iso- 
topes, biological effects of radiation and 
reactor safety and location; raw material 
supplies, metallurgy and fabrication of 
fuel elements and processing of other 
nuclear materials. 
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Special Air Treatment Issue 
AIR TREATMENT IN AGTIVE LABORATORIES 


A Survey by C. FISHER BSc (Eng), ACGI, DIC, AMIMechE and A. V. BESTRE MSociC (Fr) Matthew Hall & Co Ltd 


AMONG THE PRINCIPAL WAYS in which the human 
body may become endangered as a result of exposure 
to ionizing radiation is the breathing or ingestion of active 
dust particles. Radioactive particulate matter which can 
emerge from laboratory equipment or process plant if 
the correct precautions are not taken, emanates from two 
main sources. They are either fragments of the radio- 
active materials and products actually being processed, or 
dust particles which have been drawn into the system 
from the atmosphere and become irradiated. 

In all radiochemical laboratories, hot cells, glove box 
lines and active separation plants, hazard from active 
dust particles exists to some degree. In the construction of 
laboratories for this type of work, this problem must be 
borne in mind from the outset, and the greatest care 
exercised to avoid the ingress and production of dust. To 
minimize the number of dust-traps and facilitate clean- 
ing, the internal corners of rooms and pieces of equip- 
ment must be *‘ coved’ or rounded and ledges and crevices 
of all kinds avoided. The finishes employed for floors, 
walls, ceilings and equipment must be such that they can 
be cleaned by wiping or hosing down. 


Control of air 

Having taken the basic precautions in the design of the 
buildings, the risk from active dust particles is then fur- 
ther controlled by carrying out the work in air-tight 
laboratories or chambers and by employing efficient ventil- 
ation and air filtration systems. These air treatment systems 
enable the incoming air to be filtered to remove foreign 
matter, the air flow to be controlled to avoid the spread 
of contamination and the exhausted air to be filtered to 
remove active solids. 

The air conditioning system employed for an installation 
in which work on radioactive materials is being carried 
out must be so devised that, under normal operating con- 
ditions for the laboratory equipment and ventilation plant, 
the exposure to which personnel are subjected does not 
exceed the maximum permissible levels specified by the 
International Commission on Radiological Protection. 


The dangerous isotopes 

When designing such air treatment schemes, in addition 
io consideration of the actual quantity of dust particles 
to be dealt with, careful investigation must also be made 
into their chemical composition, size and level of activity. 

Dust particles of chemically inert elements which will 
not of course form compounds with matter found in the 
body and active fragments of materials which are com- 
monly taken into the body and can be readily dissipated 
constitute less serious hazards. It is essential however that 
particles having a special affinity for particular parts of the 
body, be efficiently removed from the exhaust air. 

The design of the filtration system must especially cater 
for the smaller particles, as fragments greater in size than 
10 microns (1/100 of a millimetre) are in the main pre- 
vented from reaching the lung, due to the difficulty they 
have in passing the nasal passage. 
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Radiochemical laboratory has an air diffuser in the ceiling. 
In the background are the fume cupboards 


Particles of active isotopes with half-lives of several 
months or years, which will radiate at a fairly constant 
level over an appreciable period, must be efficiently dealt 
with, since the extent of damage to body tissue is depen- 
dent on the time during which it has been irradiated. 
Isotopes with very short half-lives decay so rapidly that 
they normally disappear before they have an opportunity 
to cause damage. 


Ensuring reliability 

In the mechanical design of the ventilation system, the 
effects of radiation and chemical corrosion on the plant 
structural materials must be considered. As the conse- 
quences of break-down of the system might be serious, 
the standards of reliability necessary for these installations 
are extremely high and standby equipment must always 
be available in case of failure of the main plant. 
It must be possible to maintain the system efficiently and 
provision should be made for easy replacement of filters 
and other expendable items. 

Many ventilation and air filtration plants have been 
installed in the United Kingdom for the Atomic Energy 
Authority, to deal with active dust particles and gaseous 
effluents. The design of these systems has been largely 
developed by the Engineering Division of the Ministry of 
Works in conjunction with a number of specialist con- 
tractors. 


Sealed buildings 
Radioactive laboratories are built to cater for a multi- 
plicity of experimental, measurement and process work 
using radioactive materials. They contain chemical, physi- 
cal, metallurgical and special purpose laboratories, and 
cells in which built-in fume cupboards and glove boxes 
are installed. 

The laboratory blocks are normally sealed buildings, 
access to which is gained through air locks. The usual 
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Situated under the laboratories are centrifugal extract 
fans and precipitrons for exhausting fume cupboards and 
laboratories 


method of providing fresh air is by plenum systems— 
that is, ventilating systems in which the temperature of 
the fresh air drawn in is raised sufficiently to heat the 
building. 

In a typical ventilation system, fresh air is drawn into 
the building by a battery of centrifugal or axial flow 
fans. On the inlet side of the fans the air is usually pre- 
heated either by a steam or hot water heater battery and 
the temperature of the air is raised at this stage to, say, 
50°F. The warmed air is then passed through air filter 
cells, fabric or cotton wool being employed as the inlet 
filtering medium. The inlet filters are arranged in a bank, 
and a servicing gallery to facilitate filter unit replacement 
is normally provided. 


Filter systems 

After the fresh air entering the system has been pre- 
heated, filtered and drawn through the inlet fans, it is 
conveyed through a further heater battery, where its tem- 
perature is raised sufficiently to maintain the building at 
the desired temperature. The warm filtered air is con- 
veyed along ducts to voids which extend over the labora- 
tories, and subsequently introduced into the working space 
through air diffusers. 

Centrifugal or axial flow fans, are employed for ex- 
hausting the air from the laboratories, the air being 
extracted through the fume cupboards and slots in the 
laboratory benches to ducts which may be situated under- 
ground. The extracted air is filtered before being ejected 
to atmosphere through very high chimney stacks. 


Exit filtration 
In earlier installations of this type, electrostatic precipi- 
tators were employed for final air filtration. In these, the 
exhausted air, containing dust particles, passes between 
the emitting and collecting electrodes of the precipitator. 
These are commonly at a potential difference of about 
50 kV. The negative electrode is usually a wire and the 
electric field set up around it due to its small radius of 
curvature is so high that electrons leave this electrode 
and produce a negative charge on the dust particles sus- 
pended in the adjacent air. These negatively charged par- 
ticles are then attracted to the positively charged collecting 
electrode plates. The particles give up their charge and 
adhere to the collector plates, from which they are sub- 
sequently removed by hosing down with water at about 
180°F, the dust-laden water being passed to the effluent 
drainage system. 

In more recent ventilation systems for radioactive labora- 
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tories the media employed for final filtration are resin 
wool, asbestos wool and cotton asbestos, preceded by glass 
silk. 


Air velocities needed 

Ventilation systems are always designed so that the labora- 
tories are kept at a slightly lower pressure than the corri- 
dors. By this means, the flow direction is always from the 
corridors to the laboratories, thus preventing the spread 
of contamination from the active area. The factors in 
this type of plant governing the total volume of air flow 
are: the necessity of maintaining an optimum velocity of 
some 100-150 feet per minute through fume cupboard 
openings and other extract ports, to ensure that dust par- 
ticles are conveyed in the desired direction; and the 
quantity of air it is necessary to extract from a laboratory 
or cell—which, although nominally sealed, will have some 
leakage factor—to maintain the required lower pressure in 
it. In achieving these requirements, air changes in the 
laboratories of the order of 30 per hour are common 
and in some cases over 100 changes per hour are obtained. 
These ventilation and air filtration systems must therefore 
be capable of handling very large air volumes and instal- 
lations with capacities of 400,000 cubic feet per minute 
have been installed in this country. 


Interlocking of fans 

In order to maintain the desired relative air pressures in 
different sections of the installation a system of sequence 
interlocks is normally incorporated in the control circuits 
of the fresh air inlet and exhaust fans. These are arranged 
in such a manner that should the speed of the inlet fans be 
altered, the exhaust fans are correspondingly adjusted. 
Should the exhaust fans fail, the inlet fans are automa- 
tically closed down, and the inlet fans cannot be started 
until the exhaust system is already running. By these means 
and the use of automatically controlled multi-louvre 
dampers the direction of air flow can be controlled and 
desired depressions maintained. 

When centrifugal fans are fitted the volume of air flow 
is governed by means of multi-louvre dampers. However, 
if axial flow fans are used for inlet or exhaust purposes. 
these are usually multi-stage machines and air pressures 
are controlled by cutting out one or more fan stages. 

The plant is normally designed to serve those parts of 
the building in which there is a hazard from active dust 
particles or gases and an independent plenum system is 
used for stores and offices. Balance rooms and laboratories 
devoted to spectroscopy, micro-photometry and_ other 
specialized work are served by full air conditioning plant, 
which supply has its temperature and humidity automati- 
cally controlled. 


Pressure testing 

The exhaust ductwork is normally manufactured in sec- 
tions which can, if they become badly contaminated, be 
removed. These ducts are generally manufactured in mild 
steel and galvanized or treated with acid-resisting solu- 
tion and a high standard of internal surface finish is re- 
quired, It is imperative that the ducts are leak-tight and 
air pressure tests in works after manufacture at several 
inches water gauge are commonly specified, in addition 
to ‘soap bubbles’ air pressure test after installation. Hoods 
for fume cupboards and ductwork inside the laboratories 
can be made in polythene and p.v.c. 

Ventilation and air treatment systems for radiochemical 
laboratories of various sizes have been constructed. At 
the time of completion, the Radiochemical Laboratory 
Building 220, at Harwell, for which the weight of the 
steel ductwork alone exceeded 750 tons, was believed to 
be the largest plant of its kind in Europe. 





NUCLEAR POWER AUGUST 1957 











=— =m em “ee 


gn oJ 


Sin 
ass 


rri- 
the 
ead 
, in 
low 
) of 
yard 
par- 

the 
tory 
ome 
e in 

the 
mon 
ned 
‘fore 
Stal- 
nute 


es in 
lence 
‘cuits 
nged 
ns be 
isted. 
oma 
arted 
Neans 
puvre 


1 and 


- flow 
vever, 
poses. 
ssures 
eS. 

rts of 
> dust 
em Is 
tories 
other 
plant, 
ymati- 


n_ sec- 
ed, be 
n mild 

solu- 
is re- 
ht and 
several 
idition 
Hoods 
atories 


yemical 
ed. Al 
yratory 
of the 
ved to 








Cut-away drawing of plant room 
shows batteries of filters to the 
right 


Hot cells 

Heavily shielded cells to protect against gamma radiation 
are almost always installed in laboratory buildings, and nor- 
mally have a ventilation system independent of the main 
building plant. It is usual to group these cells around a 
maintenance area, access to which is limited to personnel 
wearing frogsuits. 

Air is drawn into the system, filtered and discharged 
from the inlet fans to the frogmen’s area, from which it 
is passed through ducts into the cells. Air from the hot 
cells is extracted by means of exhaust fans and filtered, 
paper being commonly employed as the filter material, be- 
fore being ejected to atmosphere through stacks. 

The air in the frogmen’s area is maintained at a greater 
pressure than that in the hot-cells, but at a depression 
relative to the main laboratory so that the direction of 
flow is such as to prevent the spread of contaminated air. 
In achieving the optimum air velocities required through 
leakage areas and maintaining the desired relative de- 
pressions between laboratory buildings, frogmen’s area and 
hot cells, air changes of the order of 3 to 4 per hour 
are obtained during normal operation. 

The ductwork for these plants is normally installed in 
flanged sections, manufactured from galvanized mild steel 
sheets. 


Glove box lines 

A series of work boxes in an alpha-process system are 
frequently connected to a frogmen’s maintenance area 
and the ventilation system is balanced to keep this area 
at a depression relative to the main laboratory. 

The work boxes themselves are normally ventilated by 
a system independent of that of the main building and 
these in turn are kept at a lower pressure than the main- 
tenance area so preventing ex-filtration from the boxes to 
the maintenance area and thus main laboratory. 

Apart from normal requirements for the ventilation of 
boxes and enclosures, the possibility of glove failure 
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caused by a leaky or torn glove must be allowed for. The 
characteristics of the extract fans are such that the boxes 
can be maintained under a depression of 2 or 3 in. water 
gauge with normal infiltration, but in the event of a major 
leak developing due to glove failure, they are capable of 
handling the increased air volume—thereby creating a high 
velocity flow through the damaged glove—which pre- 
vents the escape of airborne radioactive particles to the 
laboratory. 

The ventilation of the boxes themselves is essentially 
a system of dust extraction as a safety measure and not 
ventilation for reasons of hygiene or comfort. Dependent 
on the type of work being carried out and the nature of 
the material being processed, the glove box atmosphere 
may be either air or an inert gas. When the air is the 
medium, it is discharged to the outside atmosphere through 
stacks after final filtration, if inert gas is employed this is 
filtered and re-cycled after leaving the box. Under normal 
operating conditions the only air which enters the glove 
box is the in-leakage due to the imperfect sealing of the 
box, the volume of air extracted from the system during 
this steady state is therefore small as a leakage factor of 
0-059 of volume per hour for boxes is normally speci- 
fied. When the inert atmosphere is used the necessary gas 
is supplied through distribution piping within the boxes, 
the flow through which is controlled by regulating valves. 
Should there be a glove failure or box fracture which will 
result in an increase of pressure within the box the supply 
of inert gas is cut off by pressure switches, connected to 
the box, which operate magnetic valves in the gas supply 
lines. These pressure switches also actuate a separate ex- 
haust system which is brought in to boost the normal 
installation and thus maintain the flow of air and gas in 
the desired direction. 


Venturi extracts 


In order to prevent contamination of the fan or pump, 
the filters are either mounted in the glove box or, as is 
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more usual, in the pipe line between the boxes and extract 
fans. Exhauster fans are normally of the backward curved 
blade type with variable speed control; alternatively, for 
extract purposes, an ejector system is used in which air 
flow is induced by a compressed air stream in a venturi 
tube discharge. To control the volume of air flow, butterfly 
dampers or solenoid valves, automatically controlled, are 
installed in the main ducts and exhaust pipe lines. The 
duct work employed is usually of all welded construction, 
in mild steel treated with a corrosion-resistant solution, 
stainless steel, aluminium, polythene or rigid p.v.c. 

The movement of air necessary to ventilate the transfer, 
work and fume cupboards which are normally installed 
in the laboratory adjacent to a glove box line is effected by 
extract hoods formed in the ceiling of these cupboards, 
the hoods being connected to the main building ventilation 
system. Louvred openings or high velocity slots formed 
over each sash opening allow air to be extracted from 
the laboratory, however, when a sash is raised, the louvre 
or slot is closed thus preventing any contamination spread- 
ing back into the laboratory. The sashes are usually inter- 
locked to prevent simultaneous opening. 


Double boxes 

Certain processes necessitate the use of double skinned 
glove boxes, the inner box working at a slightly greater 
depression than the outer. This prevents possible leaks 
from the inner, or actual work box, to the atmosphere. 
With this system a special type of manometer is some- 
times used, one of its legs being connected to the inner 
and the other the outer glove box. When air leakage into 
the inner box occurs and consequently increases the rela- 
tive pressure in that enclosure, the liquid level in the cor- 
responding side of the manometer is lowered. The mano- 
meter is so arranged that when the liquid level has fallen 
to an optimum level, an escape well is uncovered so con- 
necting the inner box to an exhaust system, which will 
draw air from the box until such a time that the desired 
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Glove box lines have a ventilation system independent of the main building 


depression within it is re-obtained, when the liquid level 
in the manometer will of course have risen sufficiently to 
cover the escape well. and so automatically cut off the 
box exhaust. 

The design of filters used in this type of plant calls for 
high efficiency consistent with low resistance and easy and 
rapid replacement. Earlier types of filters with wool-resin 
as the filtering medium, gave a fairly high degree of fil- 
tration of airborne material with low resistance. 

Later designs for the absorption of acid fumes or 
vapours incorporated a charcoal bed as the first stage, but 
this type had the disadvantage of small surface area with 
resultant clogging. 

Present day filter elements are manufactured of pleated 
fibre glass paper, which permits an element of large sur- 
face area to be accommodated in a comparatively small 
canister with a saving in installation space and permitting 
quick and easy handling for replacement. 


Chemical Separation plants 

The mechanical ventilation and waste gas disposal 
system, form an important part of a process plant used 
for the chemical separation of irradiated materials. 

In the normal type of ventilation system employed for 
this application, air is drawn in and washed to reduce 
dust loading. The air is then fed under pressure to the 
building corridors and introduced into the active cells 
through louvres in the walls or doors. Contaminated 
air is extracted from the active cells by exhauster fans and 
filtered by passing through fibre glass beds, it is finally 
diluted by mixing with air from the main building venti- 
lation system and passed up a stack to atmosphere. 

Galvanized mild steel ductwork is normally employed 
for the ventilation system, and stainless steel ducts and 
stack linings in flanged sections (which can be removed 
if they become badly contaminated) for the waste gas dis- 
posal system. 
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ALL ELECTROSTATIC FILTERS depend upon the 
attraction of charged dust particles to electrodes of oppo- 
site polarity. In the Precipitron a unique double voltage 
system is employed and very high collection efficiencies 
are obtained by greatly increasing the natural charge of 
the dust particles and then passing them into an entirely 
separate section where the electrostatic collecting forces 
are maintained at a maximum under all conditions. 

By separating the process of charging and collecting the 
dust, and employing a different high-tension voltage for 
each process, the particular requirements of atmospheric 
air filtration are satisfied. 

Fig | illustrates a typical Precipitron cell containing the 
ionizer and collector plate sections in an outer casing, any 
number of which can be built-up to form a filter of the 
required size. The collector plate assemblies and ionizer 
section are quickly removable from the outer casing when 
required for special maintenance. Construction is of high- 
grade aluminium, stainless steel and porcelain. 

At the front of the cell is a perforated plate through 
which the dirty air is evenly distributed over the face of 
the unit. After the perforated baffle is the all important 
ionizer section in which the dust particles receive an elec- 
trostatic charge. 


Separate collection section 
The ionizer has relatively fine wires positively charged 
to about 13,000 volts and suspended between tubes which 
are at zero potentials. The air surrounding the ionizing 
Wires is subjected to a high electrical stress, electrons are 
detached from the air molecules and attracted to the 
positively charged wire. The air molecules are thus left 
positively charged, or ionized, and are attracted to the 
nearby tubes which are at earth potential. Between the 
wires and the tubes, therefore, a dense and continuous 
stream of ions is established which attach themselves to 
the uncharged dust particles in the air passing between 
the tubes. 

Immediately after the ionizer section is the collector 
system, comprising assemblies of closely spaced flat plates 
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Special Air Treatment Issue 


AN ELECTROSTATIC 
FILTER FOR ATOMIC 
ENERGY PLANTS 


M. D. PENROSE and P. F. GILSON 


Contract Engineers, Sturtevant Engineering Co Ltd 


Fig 1 A typical cell with the perforated 

baffle cut away shows the ionizer and plate 

collector system beyond. This particular cell 

has a face dimension of 2 ft by 2 ft and will 

accept 2,000 cfm of air, reducing its staining 
effect to less than one-sixth 


of sufficient proportions to provide for the retention of 
very large dust quantities and ensuring that all the par- 
ticles charged by the ionizers are arrested in the collector 
plates. The positive plates in these assemblies are charged 
to about 6,000 volts with a plate at zero potential between 
each pair of charged plates. The positively charged dust 
particles are repelled by the positively charged plates and 
attracted by the zero potential plates. 


Reduction of ozone 

Ionization of dust particles by means of high voltages 
also produces ozone. In ventilation systems only trace 
quantities of this can be beneficial, and the ionizer system 
must be designed accordingly in spite of the fact that 
very powerful ionizing forces must be employed to charge 
the minute atmospheric dust particles. This is one of the 
main reasons why, in the Precipitron, the ionization of 
dust is carried out separately with separate voltage. 

The dust collecting section of the Precipitron is designed 
to provide continuously a very high collection efficiency 
under all conditions. Insulator surfaces are of ample pro- 
portion and carefully designed to avoid any appreciable 
increase in loss during moist air conditions, or due to col- 
lection of dust. The collection system also prevents undue 
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PRECIPITRON Unit in Service 


Fig 2 Airborne particles are electrically charged and then 
attracted through an electrostatic field to collector plates 
where they remain firmly attached until the filter is washed 
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electrical stressing of surrounding air which would pro- 
duce unwanted ozone. Fig 2 clearly shows the operating 
principles of the electrostatic Precipitron. 

One of the most important aspects of this type of filter 
is the fact that it can be washed with water. Also apart 
from minor replacements, such as ionizing wires and insu- 
lators, no heavy maintenance costs are incurred. 


Applications in atomic energy 
In radioactive laboratories it is important to maintain 
clean working conditions and to minimize the amount of 
dust present in any active areas since it could become 
radioactive and give rise to a health hazard. For these 
reasons the air must be filtered. 

Because of its very high collection efficiency—up to 
95% or more by Blackness Test—the Precipitron has been 
used to advantage for filtering the air supply for the 
plenum systems in atomic energy laboratories and plants. 
This is a higher efficiency than can be obtained from con- 
ventional filters used for ventilation work. 

Filters employing asbestos or very fine glass fibres have 
been specially developed for atomic energy work, and 
these have collection efficiences higher than can be 
economically obtained from an electrostatic unit. Their 
capacity for dust is limited, however, and they are econo- 
mical only where dust burdens are low. The Precipitron is 
often, therefore, used as a primary filter to such higher 
efficiency filters—especially where the dust burden is high. 

From the point of view of economy the life of the 
filtering material in mechanical filters is greatly increased 
when used after an electrostatic plant, as the efficiency 
of the latter would be of the order of 90% to 95% by 
Blackness Test, thus leaving only 5% or 10% dust on 
this basis to be collected by the mechanical filters. Effi- 
ciency by weight of one of these precipitators would be of 
the order of 99°% or more—depending upon the quantity 
of very large particles present. 

To date Precipitron filters having an aggregate capacity 
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Fig 3 Installation at an Atomic Energy Establishment to the requirements of the Chief Engineer, Ministry of Works 








om 





of over a million cubic feet per minute have been installed 
specifically for atomic energy applications. 


Low and constant resistance 

An advantage of this type of electrostatic precipitator is 
the low resistance to air flow ; it is almost constant whether 
the filter is clean or dirty. The value would be of the order 
of 0:2 to 0-4 inches w.g., depending on the efficiency of 
the plant, this figure including a roughing pre-filter on 
the inlet. This has a two-fold advantage over a mechanical 
filter: 

(a) less fan power is required 

(b) complications are avoided in the system which 

would otherwise be necessary due to the increasing 

resistance of the mechanical filters as they become 

dirty 
The method used for testing efficiencies of electrostatic 
filters is the Blackness Test. In this, the intensity of stain 
produced by samples of air at the inlet and outlet of a 
filter are compared to give a direct ratio of soiling effect 
of air entering to that leaving the filter. This method can 
be readily used on the actual site after the plant has been 
installed, although it is necessary for the tests to be strictly 
controlled if consistent results are to be obtained. 

With the Blackness Test all sizes of particle in the 
atmosphere are accounted for and efficiencies sometimes 
quoted for mechanical filters are often misleading as the 
method by which they were obtained is very often not 
stated. 

A filter which has been tested, for instance, by weight 
efficiency would often give a fairly high result but this 
may be due to the collection of larger particles in the 
atmosphere which, although greatly out-numbered by the 
smaller particles of which possibly 50% would be less 
than 1 micron in size, the smaller number of large par- 
ticles would make up the larger amount of mass }y 
weight comparison. Thus it is important to clarify effi 
ciences quoted for air filters by the methods which the) 
were obtained. 
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Teed C=t- 4a ek oh d=Lee Special Air Treatment Issue 


NEW DOUNREAY LABORATORIES EXEMPLIFY 
CURRENT BRITISH PRACTICE 


MOST BUILDINGS in the Chemical Group at Dounreay 
are divided into working and plant areas. Filtered and 
warmed fresh air enters the working areas through ceiling 
grilles and igs then extracted from the plant areas to the 
main extract duct. All duct work is in the ceiling void. 
This arrangement ensures that personnel are always work- 
ing in a fresh air atmosphere, and should a leak develop 
on the plant side, the direction of flow would ensure that 
any contamination would be carried away in the extract 
system. 

In certain operations where active dust or gas is pro- 
duced, all work is carried out in glove boxes. A special 
extract system removes the contaminated air which is 
then passed through special filters before going into the 
main extract system. Additionally, a separate Perspex panel 
is fitted in front of each glove box with holes for the 
gloves. An extract is arranged through here and provides 
a further safeguard. 

The extract from each building is connected to a main 
duct which runs the full length of the chemical plant and 
terminates at the fan house and 180-ft high reinforced 
concrete stack. For normal operation two fans each driven 
by separate electric motors provide the extraction. An 
interruption of supply to the motors automatically starts 
a standby diesel motor which drives one fan, thus ensur- 
ing continuity of extraction at all times. 


filter heater 
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Schematic arrangement of typical ventilation system shows 

how the working area is kept separate and upstream from 

the plant area. Special filters deal with glove box exhaust 
before passing it to the general extract system 


Airborne effluents 
In chemical plants processing irradiated fuel elements, 
gases and fine particulate matter which may be radio- 
active are released during decanning, dissolving, and chemi- 
cal treatment of solid matter. The main effluents are: — 
radioactive gases—Iodine 131, Xenon and Krypton 
non-radioactive gases—Nitrous fumes 
radioactive particulate matter—Uranium oxide and 
fluoride. 
The gaseous effluent system and control is designed to 
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A group of fume cupboards in the Dounreay laboratories 

shows arrangement for extract. Air enters the room 

through ceiling registers and is removed from the cup- 
boards through bench-level grilles at the back 


deal with all these types of effluent in such a manner, that 
the quantity and rate of discharge can cause no ill effects 
in the surrounding area. 

Before chemical processing, irradiated fuel elements are 
stored to allow for radioactive cooling. Krypton and Xenon 
are produced as fission products and their decay products. 
They include radioactive and stable isotopes including 
Krypton 85 and 86 and Xenon 133, 135 and 136. The 
half life of the radioactive members is such that after the 
cooling period, the quantity released is within the limits 
stipulated 

All vessels where nitrous fumes are evolved from a 
radioactive solution present a possible hazard in the form 
of entrained radioactive liquor in addition to the oxides 
of nitrogen These vessels are vented through water scrub- 
bing towers, where the nitrous fumes are dissolved and 
any entrained radioactive liquor is removed, leaving only 
insoluble inactive gases to be discharged to atmosphere. 


Special filters 


Uranium oxide and fluorides are handled in dry powder 
form. They are beta-active and have long half lives. In 
order to guard against discharge of particulate matter, all 
gaseous effluents originating from these materials are fil- 
tered through special resin-treated merino wool filters, 
which remove all activity before discharging into the main 
gaseous effluent system. 

In order to ensure that the conditions laid down for 
the discharge of gaseous effluent are adhered to, facilities 
are installed for the continuous sampling of the effluent. 
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Special Air Treatment Issue 


Air coolers 
Biddle Ltd, F. H. 
Birlec Ltd 
Carrier Engineering Co Ltd 
Davidson & Co Ltd Aerox Ltd 
Engineering & Technical Supplies Air driers 


BUYERS GUIDE 


In the planning of nuclear energy undertakings of all kinds particular attention must 
be paid at every stage to safeguarding the health of personnel. Alongside the hazards 
common to all industrial undertakings, nuclear energy has the unique distinction of 
dealing with substances that are inherently dangerous in themselves by virtue of 
the ionizing radiations produced. Quite apart from the danger of direct exposure to 
radiation, which is a special study, there is a risk of ingestion of radioactive 
material and therefore great care must be taken to ensure that the air in which 
personnel work is maintained in a dust free condition. This issue of NUCLEAR POWER 
surveys this field and pinpoints some aspects of air treatment that are of peculiar 
importance. In Britain there is a large number of companies that specialize in the 
basic components for air treatment and their installation. Some of these have already 
contributed greatly to the British nuclear effort; others have so far not had the 
opportunity. NUCLEAR POWER believes it has a twofold function to perform: to make 
the requirements of the atomic specialists known to industry and conversely to 
inform them of what industry has to offer. This Buyers Guide is thus a survey of 
the air treatment field and it is hoped that it will stimulate interchange of ideas 
between the atomic energy interests and the ventilation and air conditioning industry. 
Addresses of firms in the Buyers Guide will be found on page 324. 


Thermotank Ltd Vokes Ltd (for glove boxes) 
Wykeham & Co Ltd, W. 


United Air Coil Ltd 
Weatherfoil Heating Systems Ltd 
Wykeham & Co Ltd, W. Air filters, dry, cleanable 


Birflo Controls Ltd 























Head Wrightson Processes Ltd Aerox Ltd Bivac Air Co Ltd 


Heat Transfer Ltd 

Intermit Ltd 

Keith Blackman Ltd 

Kestner Evaporator & Engineering Co 
Ltd 

Mancuna Engineering Ltd 

Peabody Ltd 


Biddle Ltd, F. H. 


Birlec Ltd 


Burnett & Lewis Ltd 

Cargocaire Ltd 

Carrier Engineering Co Ltd 

Davidson & Co Ltd 

Empire Engineering Co (Manchester) 


Controlled Heat & Air Ltd 

Dallow Lambert & Co Ltd 
Davidson & Co Ltd 

Doulton Industrial Porcelains Ltd 
Harris Engineering Co Ltd 

Heather Filters Ltd 

Holmes & Co Ltd, W. C. (electronic) 












Spiro-Gills Ltd 

United Air Coil Ltd 

Weatherfoil Heating Systems Ltd 
Wellington Tube Works Ltd 
Whittaker Hall & Co (1929) Ltd 
Wykeham & Co Ltd, W. 


Air conditioners, unit 


Porter (Sales) Ltd, Alfred Ltd Intermit Ltd 
Premier Cooler & Engineering Co Ltd Engineering & Technical Supplies Keith Blackman Ltd 
Spiral Tube & Components Co Ltd Heat Transfer Ltd Lacy-Hulbert & Co Ltd 


Holmes & Co Ltd, W. C. 
Keith Blackman Ltd 


Magnetic Equipment Co Ltd, The Stillite Products Ltd 
Mancuna Engineering Ltd 
Owen Power Plant Co Supervents Ltd 


Porter (Sales) Ltd, Alfred Vokes Ltd 


Mancuna Engineering Ltd 

Ozonair Engineering Co Ltd 

Kestner Evaporator & Engineering Co Premier Cooler & Engineering Co Ltd 
Sintered Products Ltd (sintered bronze) 


Sturtevant Engineering Co Ltd 





Biddle Ltd, F. H. 

Birlec Ltd 

Burnett & Lewis Ltd 

Carrier Engineering Co Ltd 
Davidson & Co Ltd 

Engineering & Technical Supplies 
Heat Transfer Ltd 

Mancuna Engineering Ltd 

Porter (Sales) Ltd, Alfred 
Temperature Ltd 

Thermocontrol Installations Co Ltd 
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Wykeham & Co Ltd. W. 


Air filters, adsorption 


Aerox Ltd 
Birlec Ltd 


Burnett & Lewis Ltd 
Davidson & Co Ltd 


Intermit Ltd 


Lacy-Hulbert & Co Ltd 
Mancuna Engineering Ltd 
Ozonair Engineering Co Ltd 


Wykeham & Co Ltd. W. 


Air filters, dry, disposable 
Aerox Ltd 
Carlson Ltd, John C. 
Davidson & Co Ltd 
Doulton Industrial Porcelain Ltd 
Harris Engineering Co Ltd 
Intermit Ltd 
Keith Blackman Ltd 
Mancuna Engineering Ltd 
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A plant at the AWRE, Alder- 

maston, built for the Ministry 

of Works by Turner & Brown 

using BX Plastics’ ‘ Cobex ' 

p.v.c. ducting for carrying 
acid fumes 


A Keith Blackman two-stage high pres- 
sure turbo-blower 
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Dallow Lambert ‘ Drytube’ 
dust collector with automatic 
shaking gear seen here in 
course of erection is similar 
to units supplied for nuclear 
graphite dust control 
















In an atomic energy ex- 
tract system installed in 
1953 five of these Woods 
contra-rotating fans were 
used in series. Since re- 
placement of active filters 
is difficult they were 
planned with a large dust 
holding capacity. The 
pressure of the fan is 
allowed to rise from 2 in. 
to 9 in. w.g. during the 
life of the filter, the flow 
never being allowed to fall 
below 25,000 cfm. The 
five units are independ- 
ently controlled, the pres- 
sure being adjusted by 
switching stages 











































Matthews & Yates Ltd 

Ozonair Engineering Co Ltd 
Standard & Pochin Bros Ltd, The 
Stillite Products Ltd 

Sturtevant Engineering Co Ltd 
Supervents Ltd 

Visco Engineering Co Ltd, The 
Vokes Ltd 

Walker & Co (Halifax) Ltd, P.M 
Wykeham & Co Ltd, W 


Air filters, viscous, clcanable 


Davidson & Co Ltd 

Intermit Ltd 

Keith Blackman Ltd 

Mancuna Engineering Ltd 

Matthews & Yates Ltd 

Ozonair Engineering Co Ltd 

Premier Cooler & Engineering Co Ltd 

Standard & Pochin Bros Ltd, The 

Sturtevant Engineering Co Ltd 

Thermotank Ltd 

Visco Engineering Co Ltd, The (and 
self-cleaning) 

Vokes Ltd 


Air filters, viscous, disposable 
Davidson & Co Ltd 
Fibreglass Ltd 

Ozonair Engineering Co Ltd 
Versil Ltd 

Vokes Ltd 


Air heaters, electricity 

Biddle Ltd, F. H. 

Bullows & Sons Ltd, Alfred 
Controlled Heat & Air Ltd 
Engineering & Technical Supplies 
Harris Engineering Co Ltd 
Heat Transfer Ltd 

Matthews & Yates Ltd 

Ozonair Engineering Co Ltd 
Service Electric Co Ltd 

Spiral Tube & Components Ltd 


Air heaters, gas 

Biddle Ltd, F. H. 

Bullows & Sons Ltd, Alfred 
Carrier Engineering Co Ltd 
Controlled Heat & Air Ltd 
Davidson & Co Ltd 
Engineering & Technical Supplies 
Harris Engineering Co Ltd 
Heat Transfer Ltd 

Keith Blackman Ltd 
Newton, Chambers & Co Ltd 
Owen Power Plant Co 

Prior Stokers Ltd 

Wellington Tube Works 


Air heaters, oil 

Carricks (London) Ltd 
Colt Ventilation Ltd 
Harris Engineering Co Ltd 
Prior Stokers Ltd 


Air heaters, steam 

Biddle Ltd, F. H. 

Bullows, Alfred, & Sons Ltd 
Carrier Engineering Co Ltd 
Controlled Heat & Air Ltd 


320 


Davidson & Co Ltd 

Engineering & Technical Supplies 
Harris Engineering Co Ltd 

Heat Transfer Ltd 

Keith Blackman Ltd 

Matthews & Yates Ltd 

Newton, Chambers & Co Ltd 
Spiral Tube & Components Co Ltd 
Spiro-Gills Ltd 

Standard & Pochin Bros Ltd, The 
United Air Coil Ltd 

Walker & Co (Halifax) Ltd, P. M 
Weatherfoil Heating Systems Ltd 
Wellington Tube Works 


Air heaters, water 


Biddle Ltd, F. H. 

Bullows & Sons Ltd, Alfred 
Carrier Engineering Co Ltd 
Davidson & Co Ltd 

Engineering & Technical Supplies 
Heat Transfer Ltd 

Keith Blackman Ltd 

Matthews & Yates Ltd 

Newton, Chambers & Co Ltd 
Spiral Tube & Components Co Ltd 
Spiro-Gills Ltd 

Standard & Pochin Bros Ltd, The 
United Air Coil Ltd 

Weatherfoil Heating Systems Ltd 
Wellington Tube Works 


Air registers or diffusers 


Aerox Ltd 

Davidson & Co Ltd 

Engineering & Technical Supplies 

Greenwoods & Airvac Ventilating Co 
Ltd 

Mancuna Engineering Ltd 

Ozonair Engineering Co Ltd 

Supervents Ltd 

Thermotank Ltd 

Walker & Co (Halifax) Ltd, P. M. 

Weatherfoil Heating Systems Ltd 


Air scrubbers 


Bullows & Sons Ltd, Alfred 
Carrier Engineering Co Ltd 
Dallow Lambert & Co Ltd 
Davidson & Co Ltd 
Extrudex Ltd 
Holmes & Co Ltd, W. C. 
Keith Blackman Ltd 
Kestner Evaporator & Engineering Co 
Ltd 
Mancuna Engineering Ltd 
Opperman Ltd, S. E. 
Ozonair Engineering Co | td 
Peabody Ltd 


Cooling towers 


Carrier Engineering Co Ltd 
Engineering & Technical Supplics 
Extrudex Ltd 

Head Wrightson Processes Ltd 

Heat Transfer Ltd 

Peabody Ltd 

Porter (Sales) Ltd, Alfred 

Premier Cooler & Engineering Co Ltd 
Visco Engineering Co Ltd, The 


Dehumidification plant 


Biddle Ltd, F. H. 

Birlec Ltd 

Burnett & Lewis Ltd 

Cargocaire Ltd 

Carrier Engineering Co Ltd 

Keith Blackman Ltd 

Magnetic Equipment Co Ltd, The 

Mancuna Engineering Ltd 

Peabody Ltd 

Porter (Sales) Ltd, Alfred 

Thermocontrol Installations Co Lt 

Visco Engineering Co Ltd, The 

Wykeham & Co Ltd, W. 
Ductwork, flexible 

Avica Equipment Ltd 

Engineering & Technical Supplies 

Flexible Ducting Ltd 

Keith Blackman Ltd 

Thermotank Ltd 


Ductwork, metallic 

Avica Equipment Ltd 

Birmingham &.Blackburn Construc- 
tion Co Ltd 

Blundell & Crompton Ltd 

Brown & Co Ltd, E. G. 

Bullows & Sons Ltd, Alfred 

Carricks (London) Ltd 

Controlled Heat & Air Ltd 

Dallow Lambert & Co Ltd 

Davidson & Co Ltd 

Engineering & Technical Supplies 

Greenwoods & Airvac Ventilating Co 
Ltd 

Harvey & Co (London) Ltd. G. A 

Head Wrightson & Co Ltd 

Keith Blackman Ltd 

Mancuna Engineering Ltd 

Opperman Ltd, S. E. 

Owen Power Plant Co 

Ozonair Engineering Co Ltd 

Prat-Daniel (Stanmore) Ltd 

Premier Cooler & Engineering Co Ltd 

Scientific Furnishings Ltd 

Standard & Pochin Bros Ltd, The 

Supervents Ltd 

TI hermotank Ltd 

Thompson (Dudley) Ltd, John 

lirfor Ltd 

Tupholme & Co Ltd, George E 

Visco Engineering Co Ltd, The 

Walker & Co (Halifax) Ltd, P. M 

Weatherfoil Heating Systems Ltd 

Wykeham & Co Ltd, W 


Ductwork, non-metallic 

British Geon Ltd (rigid p.v.c. material) 

BX Plastics Ltd (Cobex material) 

Doulton Industrial Porcelains Ltd 
(acid-proof stoneware) 

Engineering & Technical Supplies 

Extrudex Ltd (plastic) 

Flexible Ducting Ltd 

Hathernware Ltd 

Keith Blackman Ltd 

Kestner Evaporator & Engineering C0 
Ltd 

Scientific Furnishings Ltd 

Thermo-Plastics Ltd 
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A Standard & Pochin Bros | 
centrifugal fan is used in 
a test rig at the GEC 
Simon - Carves research 
unit at Erith. It delivers 
12000 cfm against 10 in. w.g. 












‘ Zephair ’ industrial air heater fitted with 
200 sec oil burner is typical of several 
supplied to the UKAEA works at Dounreay 








The latest type of tubular dust collector by Prat-Daniel. This The casing of this 81 in. dia single inlet 
firm is also associated with Keith Blackman in the supply of backward aerofoil bladed fan by Davidson, 
*‘ Aerotec ’ electrostatic dust collectors made here under licence Belfast, for the UKAEA Dounreay Works, 

from the Aerotec Corporation, USA expands both radially and axially from cut 


off to full expansion at discharge. This was 
necessary since headroom was limited to 
1] ft 6 in. The casing is only 11 ft 4 in. 
high, or under 75° of the height of normal 
casing for this runner. Normal fans of 
100 in. dia were also supplied for Dounreay 

The Biddle ‘ Uniflow ’ heater incorporates 

a heating coil claimed to provide a greater 

heat output than a conventional coil of 

the same size. Biddle equipment has been 

supplied in considerable quantities to the 

UKAEA 





Colt Ventilation have provided plant for 

the UKAEA at Capenhurst, Dounreay, 

Chapelcross, Harwell and Aldermaston. 

Here, Colt Giant Clear-Opening ventil- 

ators admit inlet air to a building at 

Capenhurst. Extract is by Colt Continu- 
ous SR Ventilators in the roof 
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Dust collectors, cyclone 


Blundell & Crompton Ltd 

Buell (1952) Ltd 

Carrier Engineering Co Ltd 

Controlled Heat & Air Ltd 

Dallow Lambert & Co Ltd 

Davidson & Co Ltd 

Engineering & Technical Supplies 

Harvey & Co (London) Ltd, G. A 

Holmes & Co Ltd, W. C. 

Intermit Ltd (Rotonamic type filter) 

Keith Blackman Ltd 

Mancuna Engineering Ltd (multicy- 
clone) 

Matthews & Yates Ltd 

Newton, Chambers & Co Ltd 

Owen Power Plant Co 

Ozonair Engineering Co Ltd 

Prat-Daniel (Stanmore) Ltd 

Service Electric Co Ltd 

Simon-Carves Ltd 

Standard & Pochin Bros Ltd, The 

Sturtevant Engineering Co Ltd 

Supervents Ltd 

Tupholme & Co Ltd. George E 

Visco Engineering Co Ltd, The 

Vokes Ltd 

Walker & Co (Halifax) Ltd, P. M 

Weatherfoil Heating Systems Ltd 

Wykeham & Co Ltd, W. 


Dust collectors, electrostatic 


Chambers Filterbag Co Ltd, The 
Harris Engineering Co Ltd 

Head Wrightson & Co Ltd 
Holmes & Co Ltd, W. C 

Keith Blackman Ltd 

Prat-Daniel (Stanmore) Ltd 
Simon-Carves Ltd 

Sturtevant Engineering Co Ltd 


Fans, axial flow 


Airscrew Co and Jicwood Ltd, The 

A.K. Fans Ltd 

Bullows & Sons Ltd, Alfred 

Colt Ventilation Ltd 

Davidson & Co Ltd 

Extrudex Ltd (Plastic) 

Greenwoods & Airvac Ventilating Co 
Ltd 

Jones & Stevens Ltd 

Keith Blackman Ltd 

Matthews & Yates Ltd 

Scientific Furnishings Ltd 

Sturtevant Engineering Co Ltd 

Supervents Ltd 

Thermotank Ltd 

Vent-Axia Ltd 

Walker & Co (Halifax) Ltd, P. M. 

Walker Brothers (Wigan) Ltd 

Woods of Colchester Ltd 

Wykeham & Co Ltd, W. 


Fans, centrifugal 

Airscrew Co & Jicwood Ltd, The 
Walker & Co (Halifax) Ltd, P. M 
Wykeham & Co Ltd, W. 

Bullows & Sons Ltd, Alfred 
Dallow Lambert & Co Ltd 
Davidson & Co Ltd 

Harris Engineering Co Ltd 


Hathernware Ltd 

Howden & Co Ltd, James 

Keith Blackman Ltd 

Matthews & Yates Ltd 

Owen Power Plant Co 
Prat-Daniel (Stanmore) Ltd 
Scientific Furnishings Ltd 
Service Electric Co Ltd 

Standard & Pochin Bros Ltd. The 
Sturtevant Engineering Co Ltd 
Thermotank Ltd 

Walker & Co (Halifax) Ltd. P. M 
Whittaker Hall & Co (1929) Ltd 
Woods of Colchester Ltd 
Wykeham & Co Ltd, W. 


Fans, contra-rotating 


Airscrew Co & Jicwood Ltd. The 
Davidson & Co Ltd 

Keith Blackman Ltd 

Woods of Colchester Ltd 
Wykeham & Co Ltd, W 


Fume cupboards 


Bullows & Sons Ltd, Alfred 

Controlled Heat & Air Ltd 

Engineering & Technical Supplies 

Hathernware Ltd 

Mancuna Engineering Ltd 

Matthews & Yates Ltd 

Opperman Ltd, S. E. 

Owen Power Plant Co 

Scientific Furnishings Ltd 

Supervents Ltd 

Tupholme & Co Ltd, George E 

Visco Engineering Co Ltd, The 

Weatherfoil Heating Systems Ltd 

Woods of Colchester Ltd (polythene 
coated fans for) 


Fume hoods 


Bullows & Sons Ltd, Alfred 
Controlled Heat & Air Ltd 
Engineering & Technical Supplies 
Extrudex Ltd (plastic) 
Hathernware Ltd 

Keith Blackman Ltd 

Mancuna Engineering Ltd 
Matthews & Yates Ltd 
Opperman Ltd, S. E 

Owen Power Plant Co 

Ozonair Engineering Co Ltd 
Scientific Furnishings Ltd 
Sturtevant Engineering Co Ltd 
Supervents Ltd 

Thermo-plastics Ltd 

Tupholme & Co Ltd, George E 
Visco Engineering Co Ltd, The 
Weatherfoil Heating Systems Ltd 


Glove boxes, standard products 
BMB (Sales) Ltd 
Towers & Co Ltd, W. J. 
Weatherfoil Heating Systems Ltd 


Glove boxes, special order 
Ayling Industries Group 
Brown & Co Ltd, E.G 
Carrier Engineering Co Ltd 
Chatwood Milner Ltd 
Mancuna Engineering Ltd 
Opperman Ltd, S. E. 


Savage & Parsons Ltd 
Thermo-Plastics Ltd 
Weatherfoil Heating Systems Ltd 
Ward & Co Ltd, Thos. W. 
Wilson & Partners Ltd. A. C. 


Ventilators, natural draught 


Biddle Ltd, F. H. 

Colt Ventilation Ltd 

Davidson & Co Ltd 

Engineering & Technical Supplies 

Greenwoods & Airvac Ventilating Co 
Ltd 

Harvey & Co (London) Ltd, G. A. 

Hills (West Bromwich) Ltd 

Supervents Ltd 

Tupholme & Co Ltd. George E. 

Walker & Co (Halifax) Ltd, P. M. 


Ventilators, mechanical extract 


Biddle Ltd, F. H. 

Carricks (London) Ltd 

Carrier Engineering Co Ltd 

Colt Ventilation Ltd 

Davidson & Co Ltd 

Engineering & Technical Supplies 

Greenwoods & Airvac Ventilating Co 
Ltd 

Jones & Stevens Ltd 

Keith Blackman Ltd 

Mancuna Engineering Ltd 

Matthews & Yates Ltd 

Opperman Ltd, S. E. 

Owen Power Plant Co 

Ozonair Engineering Co Ltd 

Standard & Pochin Bros Ltd, The 

Sturtevant Engineering Co Ltd 

Supervents Ltd 

Vent-Axia Ltd 

Walker & Co (Halifax) Ltd, P. M. 

Woods of Colchester Ltd 

Wykeham & Co Ltd, W. 


Ventilation, air conditioning contractors 


Biddle Ltd, F. H. (manufacturer) 

Birlec Ltd 

Birmingham & Blackburn Construction 
Co Ltd 

Bullows & Sons Ltd, Alfred 

Carrier Engineering Co Ltd 

Colt Ventilation Ltd 

Davidson & Co Ltd 

Engineering & Technical Supplies 

Extrudex Ltd 

Hall & Co Ltd, Matthew 

Hargreaves & Sons Ltd, Henry 

Hills (West Bromwich) Ltd 

Mancuna Engineering Ltd 

Matthews & Yates Ltd 

Owen Power Plant Co 

Sturtevant Engineering Co Ltd 

Supervents Ltd 

Teddington Industrial Equipment Ltd 
(automatic controls) 

Thermocontrol Installations Co Ltd 
(and automatic controls) 

Thermotank Ltd 

Visco Engineering Co Ltd, The 

Walker & Co (Halifax) Ltd, P. M. 

Weatherfoil Heating Systems Ltd 

Wykeham & Co Ltd, W. 
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i, Standard 24 in. by 24 in. by 2} in. Heather 


EV Multi-Brush air filters have been sup- 
plied in large numbers for Calder Hall 
and are now going to Chapelcross 










Well-known view of the Windscale 
plutonium plant shows where Visco air 
filtration plant is situated. Long building 
on right with 7800 separate oil-wetted 
cells treats 480,000 cfm and is believed 
to be one of the largest in the world. 
















on ee 


‘Ventex’ filter by Ozonair consists of 
a number of elements with a moving 
curtain travelling slowly across the 
panel. Viscous fluid flows down behind 
curtain and the speed allows time for 
adequate cleaning before a particular 
section comes into the airflow again. 
Design is claimed to ensure no oil 
carry-over and is thus suitable for re- 
actors. Unit illustrated, seen from clean 
side, is for 33,000 cfm at 03 in. weg. 


Ltd 


‘Trion’ electronic air filters by Harris 
Engineering Co Ltd are claimed to have 
90%, efficiency on Blackness Test. Air 
resistance is low and does not increase 
with use. Collected dust is removed by 
built-in washers. Large numbers of 
these units are in use in atomic energy 
plants in the USA 


































ADDRESSES 


of companies listed in Buyers 


AEROX LTD 


Crompton Way, Crawley, Sussex tel: Crawk 77 
AIRSCREW CO & JICWOOD LTD, THI 
Weybridge, Surrey tel: Weybridge 224 


AK FANS LTD 
20 Upper Park Road, London, NW3 t 
AVICA EQUIPMENT LTD 


i: Primrose 5969 


Mark Road, Heme! Hempstead, Herts tel: Boxmoor 4711 
AYLING INDUSTRIES GROUP 

Horsham, Sussex tel; Horsham 3391 
BIDDLE LTD, F. H 

16 Upper Grosvenor St, London, WI tel: Hyde Park 0532 
BIRFLO CONTROLS LTD 

Bradford St, Birmingham, 5 tel: B/ Midland 6621 
BIRLEC LID 

Tyburn Road, Erdington, Birmingham, 24 tel: B. East 147 
BIRMINGHAM & BLACKBURN CONSTRUCTION CO LTD 

Armoury Close, Bordesley Green, Birm.ngham, 9 tel: B Victoria 6964 
BIVAC AIR CO LTD 

Beehiye Works, Portwood, Stockport tel: Stockport 4610 
BLUNDELL & CROMPTON LTD 

West India Dock Rd, London, E14 tel: East 3838 
BMB (SALES) LTD 

Boscobel, High Street, Crawley, Sussex tel: Crawley 1030 
BRITISH GEON LTD (DISTILLERS CO LTD, THE) 

Devonshire House, Piccadilly, London, SW1 tel: Mayfair 8867 


BROWN & CO LTD, E.G 
West Road, Northumberland Park, London, N17 t Tottenham 2257 
BUELL (1952) LTD 
3 St James Square, SWI tel: Trafalgar 2528 
BULLOW & SONS LTD, ALFRED 
Long Street, Walsall, Staffs tei: Walsall 5401 
BURNETT & LEWIS LTD 


Redhouse Industrial Estate, Aldridge, Staffs te Aldridge 5288S 
BX PLASTICS LTD 
Higham Station Ave, Chingford, London, E4 tel: Larkswood 5511 


CARGOCAIRE LTD 


39 New Broad St, London, EC2 tel; London Wall 6581 
CARLSON LTD, JOHN ¢ 

Newman St, Ashton-under-Lyne, Lancs tel: Ashton-under-L yne 
CARRICKS (LONDON) LTD 

44 Tower Hill, London, EC3 rel: Royal 1461 
CARRIER ENGINEERING CO LTD 

24 Buckingham Gate, London, SWI tel: Victoria 6858 
CHAMBERS FILTERBAG CO LID, THI 

9 Gunterstone Road, London, W14 tel; Fulham $045 
CHATWOOD MILNER LTD 

Shrewsbury, Salop tel: Shrewsbury 4001 
COLT VENTILATION LTD 

Surbiton, Surrey le Elmbridge 6511 
CONTROLLED HEAI & AIR LTD 

Cornwall Road, Smethwick, Birmingham, 40 le Smethwick 1805 


DALLOW LAMBERT & CO LTD 

Thurmaston, Leicester te Syston 86931 
DAVIDSON & CO LID 

Sirocco Engineering Works, Belfast, Northern Ire 
DOULTON INDUSTRIAL PORCELAIN LID 

Wilnecote, Tamworth, Stats tel: Wilnecote 113 


, 


EMPIRE ENG CO (MANCHESTER) LTD 

Empire Works, Clarendon Road, Salford, 5, Lancs t Pendleton 2339 
ENGINEERING & TECHNICAL SUPPLIES 

Al Depot, Clarendon Road, Borehamwood, Herts 
EXTRUDEX LID 

Weston Road, Bracknell, Berks tel: Bracknell 1000 


FIBREGLASS LTD 


Ravenhead, St Helens, Lancs tel: St Helens 4224 
FLEXIBLE DUCTING LID 
Shuna St, Maryhill, Glasgow, NW tel; Maryhill 3729 


GREENWOODS & AIRVAC VENTILATING CO LID 
Beacon House, London, WC2 tel; Chancery 8135 


HALL & CO LTD, MATTHEW 


Matthew Hall House, Dorset Sq, London, NW1 tel: Paddington 1212 
HARRIS ENGINEERING CO LTD 

York Works, Browning St, London, SE17 te!; Rodney 3835 
HARGREAVES & SONS LTD, HENRY 

Cook St, Bury, Lancs tel: Bury 200 


HARVEY & CO (LONDON) LTD, G. A 
Woolwich Rd, London, SE7 tel; Greenwich 3232 
HATHERNWARE LID 


Loughborough, Leics tel: Hathern 2723 
HEAD WRIGHTSON & CO LTD 

Ship House, 20 Buckingham Gate, London, SW! tel: Victoria 6581 
HEAD WRIGHTSON PROCESSES LTD 

Teesdale House, 24-26 Baltic St, London, EC1 tel: Clerkenwell 1299 
HEAT TRANSFER LTD 

30 Church St, Croydon, Surrey tel: Croydon 7273 
HEATHER FILTERS LTD 

28 St James Place, London, SWI! tel: Regent 7588 
HILLS (WEST BROMWICH) LTD 

Chapone Place, Dean St, London, W1 tel: Gerrard 0526 
HOLMES & CO LTD, W. ¢ 

PO Box B7, Turnbridge, Huddersticld tel: Huddersfield 5280 
HOWDEN & CO LTD, JAMES 

195 Scotland St, Glasgow tel; G/ South 2131 
INTERMIT LTD 

44 Bradford St, Birmingham, 5 tel: B/ Midland 7961 
JONES & STEVENS LTD 

Long Lane, Litthemore, Oxford tel: Oxford 77912 
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KEITH BLACKMAN LTD 
Mill Mead Road, London, N17 tel: Tottenham 4522 
KESTNER EVAPORATOR & ENGINEERING CO LTD 
5 Grosvenor Gardens, London, SW! tel: Victoria 8975 


LACY-HULBERT & CO LTD > 
Boreas Works, Beddington, Croydon, Surrey tel: Croydon 5504 


MAGNETIC EQUIPMENT CO LTD, THE 


Lake Works, Portchester, Hants tel; Cosham 75025 
MANCUNA ENGINEERING LTD 

Air Conditioning Division, Denton, Manchester tel; Denton 396> 
MATTHEWS & YATES LID 

Cyclone Works, Swinton, Manchester tel: Swinton 2273 
NEWTON CHAMBERS & CO LTD 

Thorncliffe Ironworks, Shettield tel: Ecclesfield 3171 
OPPERMAN LTD, S. I 

Stirling Corner, Al Route, Borehamwood, Herts tel; Elstree 2021 
OWEN POWER PLANT CO 

21 Gloucester Place, London, W1 tel: Welbeck 8097 
OZONAIR ENGINEERING CO LTD 

Ozonair Works, The Esplanade, Rochester, Kent tel: Chatham 45011 


PEABODY LTD 

300 Vauxhall Bridge Road, London, SWI tel: Victoria 9811 
PORTER (SALES) LID, ALFRED 

Stella Works, Stanley Road, Teddington, Middx tel: Molesey 440¢ 
PRAT-DANIEL (STANMORE) LTD ; 


4 Westminster Palace Gardens, Artillery Row, London, SWI tel: Abbe 
PREMIER COOLER & ENGINEERING CO LTD 
Shalford, Guildford tel: Guildford 5221 


PRIOR STOKERS LID 
1-3 Brandon Rd, York Way, London, N7 tel: North 2245 


SAVAGE & PARSONS LTD 
Otterspool Way, Watford, Herts tel: Watford 6071 
SCIENTIFIC FURNISHINGS LID 
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Poynton, Cheshire tel: Poynton 2776 
SERVICE ELECTRIC CO LTD 

Secomak Works, Honeypot Lane, Stanmore, Middx tel: Edgware 55¢ 
SIMON-CARVES LTD 

Birkhall Lane, Cheadle Heath, Stockport, Cheshire tel: Gatley 3600 
SINTERED PRODUCTS LTD 

Hamilton Rd, Sutton-in-Ashfield, Nots tel: Sutton-in-Ashfield 500 
SPIRAL TUBE & COMPONENTS CO LTD 

Osmaston Park Rd, Derby tel: Derby 48761 
SPIRO GILLS LTD 

London Rd, Pulborough, Sussex tel: Pulborough 263 
STANDARD & POCHIN BROS LID, THE 

Evington Valley Rd, Leicester tel: Leicester 36114 


STILLITE PRODUCTS LTD 
1S Whitehall, London, SW1 tel: Whitehall 0922 
STURTEVANT ENGINEERING CO LTD 


Southern House, Cannon St, London, EC4 t Mansion House 0433 
SUPERVENTS LTD 
Sidcup By-Pass, Sidcup, Kent tel: Footscray 5651 


FEDDINGTON INDUSTRIAL EQUIPMENT LID 

Windmill Rd, Sunbury-on-Thames, Middx tel: Sunbury 600 
TEMPERATURE LID 

Burlington Works, Burlington Rd, Fulham, London, SW6 fel: Renown 55 
PHERMOCONTROL INSTALLATIONS CO LTD 

2 Valentine Place, London, SEI tel: Waterloo 7356 
THERMOPLASTICS LTD 

Luton Rd Works, Dunstable, Beds tel: Dunstable 1444 
PTHERMOTANK LTD 

150 Helen St, Glasgow, SWI tel: Govan 2444 
THOMPSON (DUDLEY) LTD, JOHN 

Windmill Works, Dudley, Worcs tel: Dudley 3146 
TIRFOR LTD 


27 Broomgrove Rd, Sheffield, 10 tel: Sheffield 62981 
TOWERS & CO LID, W. J 
Victoria House, Widnes, Lancs tel: Widnes 2201 


TUPHOLME & CO LTD, GEORGE FE 
Tome Works, Carwood Rd, Sheffield, 4 tel: Sheffield 36243 


UNITED AIR COIL LTD 
28 New Bridge St, London, EC4 tel; Central 4603 


VENT-AXIA LTD 

9 Victoria St, London, SW1 tel: Abbey 6441 
VERSIL LTD 

Rayner mills, Liversedge, Yorks tel: Cleckheaton 640 
VISCO ENGINEERING CO LTD, THE 


161 Stafford Rd, Croydon, Surrey tel: Croydon 4181 
VOKES LTD 
Henley Park, Guildford, Surrey tel: Guildford 62861 


WALKER BROTHERS (WIGAN) LTD 


Pagefield [ronworks, Wigan, Lancs tel: Wigan 3214 
WALKER & CO (HALIFAX) LTD, P. M. 
Alexandra Works, Hopwood Lane, Halifax tel; Halifax 3742 


WARD & CO LID, THOS. W. 

Albion Works, Saville St, Sheffield tel; Sheffield 26311 
WEATHERFOIL HEATING SYSTEMS LTD 

19 Berkeley St, London, W1 tel: Grosvenor 5146 
WHITTAKER HALL & CO (1929) LTD 


Black Lane Engineering Works, Radcliffe, Manchester tel: Radcliffe 2421 
WILSON & PARTNERS LTD, A. C. 

Design House, The Mall, Ealing, London, WS tel: Ealing 9843 
WELLINGTON TUBE WORKS LTD 

Tube Works, Great Bridge, Tipton, Staffs tel: Tipton 1242 
WOODS OF COLCHESTER LTD 

Braiswick Works, Colchester, Essex tel: Colchester 5111 
WYKEHAM & CO LTD, W 

17-19 Cockspur St, London, SW1 tel: Whitehall $307 
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Laboratory protection against internal 
radiation from radioactive materials is covered 


in the last instalment of this series 


Basic Health Physics—3 


D. E. BARNES, GM, BSc, AMIEE, AlnstP 


Superintendent Health Physics, AWRE, Aldermaston 


INTERNAL RADIATION =§sarises’ from _ radioactive 
materials which have found their way into the body. There 
are four ways by which this can happen: by breathing 
them or inhalation, by swallowing or ingestion, through 
cuts or abrasions in the skin, and by absorption through 
the intact skin. 

Of these, that most likely to occur in normal radio- 
active work is inhalation of dust or vapour which has 
become free in the laboratory. Absorption through the 
unbroken skin is not likely to occur to any significant 
extent except with a few isotopes where the specific activity 
is high and the permissible quantity low, or with tritiated 
water vapour which exchanges with the water of the 
body almost as rapidly through the skin as it does through 
the lungs. Access by the other two routes should be almost 
entirely preventible by proper care. 


Critical organ 

Having entered the body by one of these routes, a frac- 
tion of the material, unless it is completely insoluble in 
the body fluids, will be absorbed into the blood stream 
and from there will be distributed in a way which varies 
widely with different elements; some, like sodium, are 
spread almost uniformly through the whole of the body, 
others, like iodine, are highly concentrated in a single 
organ. That part of the body where the radiation has most 
effect is known as the critical organ. This is usually the 
part where the greatest concentration arises, but some 
other part may be chosen as critical either because of 
sensitivity to radiation or because of its importance to 
the body’s functioning. 

When the critical organ has been decided, the maximum 
permissible body burden (MPBB) will be that total quan- 
lity in the body which, when allowance has been made 
for the distribution, will cause a dose-rate of 300 m rem 
per week in that critical organ. 

When any quantity of a radioactive isotope is taken 
into the body, the whole of it will not generally be ab- 
sorbed nor will all that which is absorbed go to the 
critical organ. The fractions which represent the amounts 
so taken up are known as uptake factors. They will de- 
pend on the solubility of the element or compound in 
the body fluids and on the metabolism of the element in 
the body. Because they are characteristic of the element 
rather than the particular isotope, many of the factors 
are already known from the behaviour of the non-radio- 
active substances. 

Of material which is breathed into the lungs, the re- 
tention will depend to a large extent on the particle size 
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distribution, but as a working rule it is assumed! that 25% 
is quickly exhaled, 50°% is deposited in the upper respira- 
tory passages and is gradually moved upwards with the 
flow of mucus and subsequently swallowed, the remain- 
ing 25%, is deposited in the lungs. This latter 25%, if 
soluble, is taken into the blood stream but if insoluble, 
half of it is removed from the lungs and swallowed in the 
first 24 hours (making a total of 624%, swallowed). The 
other half (124°, of the intake) remains in the lungs, being 
gradually taken up into the blood-stream so that it has 
a half-life in the lungs of 120 days. 

When the material is ingested the picture is quite dif- 
ferent; the whole of the quantity which is taken in re- 
mains in the body for a period but, unlike the case of 
the lungs, none of it remains for long in one place except 
for that fraction which is absorbed. If completely insoluble, 
the material moves through the gastrointestinal tract until 
after some thirty hours it is excreted. The longest time in 
any One part of this organ is 18 hours spent in the lower 
large intestine and, except for isotopes with half-lives less 
than 12 hours, this is the part which will be most affected. 
Uptake from the GI tract varies widely, ranging from 
100°, down to as little as 0°01°%. In the case of insoluble 
compounds or where the uptake is very small, it is usually 
the GI tract which is the critical organ for ingested 
materials, but if the uptake is large then very little will 
reach the lower large intestine and the critical organ will 
be some other part of the body. 


Effects of half-life 

As soon as a radioactive isotope has been absorbed and 
concentrated in the critical organ it begins to be removed 
again so that its concentration is reduced. This is true 
even of those elements which are a natural part of the 
body, because of the continuous interchange which occurs 
bringing new atoms in and taking away those which were 
already there. The time taken to remove half of the 
material by biological processes is known as the biological 
half-life. Radioactive decay is, of course, taking place at 
the same time so that the effective half-life in the body 
is a combination of the two. 


T 
= = 2 a 2 Whence T = ToT 
+ & & Tp + T, 








If a constant small quantity of a radioisotope is taken in 
each day, the amount in the body will gradually build 
up until an equilibrium condition is reached such that 
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the amount lost each day is equal to the uptake. Since a 
short effective half life means that the material is being 
lost at a rapid rate, the daily uptake of such a material 
can be much greater than for one of a long effective 
half-life. Further, the equilibrium condition will be reached 
more quickly the shorter the half-life; about seven half- 
lives are required to reach practical (99%) equilibrium. 
Constant daily intake of small quantities is known as 
chronic exposure and maximum permissible concentrations 
(MPC) in air and water are calculated for such condi- 
tions. There is also the case of acute exposure, where a 
relatively large quantity is taken in on a single occasion, 
as when an accident has occurred. In such circumstances 
we are not dealing with an equilibrium due to gradual 
build-up but with the relation between the amount taken 
up by the critical organ and the permissible amount. If 
this is satisfactory there has not been an overexposure 
although the long-term MPC may have been exceeded 
many times. After such an acute exposure the body bur- 
den will fall according to the effective half-life. 


Effective energy 

The dose given to the tissue by a certain quantity of radio- 
active material will depend on the nature and energy of 
the particles given off, on the mass of the critical organ 
(because it is energy absorbed per gram of tissue which 
is important), and on the uniformity of distribution. In 
some cases, in particular where the bone is the critical 
organ, the distribution is spotty and, since this would lead 
to excessive local dose, a factor is introduced to lower 
the permissible burden until these areas of high con- 
centration do not receive more than the permissible dose. 
These three factors have been combined! into the product 
of effective energy, relative biological efficiency and non- 
uniform distribution factor, SE(RBE)N; the summation 
sign (3%) indicates that the product is to be taken for each 
type of radiation involved and all these added together. 
This factor varies over a wide range from 0-006 for H-3 
(tritium), a low energy beta-emitter with uniform distri- 
bution, to 1866 for natural thorium, an unevenly distri- 
buted bone-seeker with a chain of daughter products 
emitting alpha, beta and gamma rays. 


Maximum permissible levels 
The maximum permissible body burden is given! by: 
8-4 x 10+*m 
~ £,XE(RBE)N 
where gq = MPBB in microcuries 
m=mass of critical organ 
in grams 
f., =fraction in critical organ 
of total in body 


q 


The maximum permissible concentration in air and water 
for breathing or drinking over a period are obtained by 
integrating the net uptake to the critical organ from a 
daily intake of 20 cubic metres of air or 2:2 litres of 
water, and are given by: 








35 x 10° af, 
(MFOC).1.= ke /cc 
T f, (l-e-Aty 
3-1 x 10‘qf, 
(MPC). ater = - be /cc 
T f,, (l-e-”t) 
where T=effective half-life in 
days 
\=effective decay constant 
t=time of exposure in 
days 


f,=fraction inhaled that 
goes to the critical 
organ 

f,,=fraction ingested that 
goes to the critical 
organ 


Values! for these levels for a number of typical isotopes 
are given in Table III. 


Surface contamination levels 

In deriving safety levels for surface contamination we have 
to consider two main aspects, first the external radiation 
dose arising directly from the contamination and secondly 





Table Il! 
critical organ effective maximum max. permissible concentration 
isotope and its mass SE(RBE)N half-life permissible in water in air 
(grams) (MeV) (days) ~ ~ (uc/ec) (ue/cc) 
ue 
H-3 total body 7 x 104 0°006 19 104 0°72 10-5 
Na-24 total body 7 x 104 2°7 0°60 15 8 x 103 2 x 10-6 
P-32 bone 7 x 108 0°68 14 10 2x 10-7 
K-42 muscle 3 x 104 1°6 0°51 21 (10-2) (2 x 10-*) 
T GI tract 150 1°4 — 6 3 x 103 6 x 107 
Fe-55 blood 5°4 x 108 0°006 61 103 5 x 103 7 x 107 
Sr-90 +Y-90* bone 7 x 108 5°] 2°7 10 l 8 x 107 2 x 10-1° 
1-131 thyroid 20 0°22 7°5 0°6 6 x 105 6 x 10-9 
Po-210 spleen 150 55 40 0°04 (3 x 10-5) 5 x 10-10 
tT GI tract 150 55 — 4x 103 3 x 10-4 5 x 10-19 
Th-natural bone 7 x 108 1866 4°3 x 10 0°01 5 x 107 3 x 10-11 
U-natural kidney 300 94 30 0°04 (10+) 3 x 10-11 
GI tract 150 94 —_ 8 x 10-4 2 x 10-6 (3 x 10-19) 
U-233 bone 7 x 108 250 300 0°04 (1°75 x 10+) 3 x 10-11 
t Gl tract 150 50 — 8 x 10-4 3 x 10-6 (5S x 10-1°) 
Pu-239 bone 7 x 108 267 4°3 x 104 0°04 6 x 10-6 2 x 10°': 
Any fission mixture (B-, Y) 10-7 10-9 
Any mixture of a emitters 10-7 5 x 107 


* Y-90 is the daughter product which rapidly attains equilibrium with the Sr-90 

+ In certain cases the dose to the Gil tract imposes a lower limit for continuous exposure than does the critical organ of deposition. The latter, however, 
sets the limiting body burden when exposure has ceased. The factor S E(RBE)N may be lower for the GI tract either because the uneven distribution factor 
(N=5 for bone) is not applicable or because daughter products have not had time to reach equilibrium. 


326 





NUCLEAR POWER AUGUST 1957 











. =z hele oe 


iat 
val 


lat 


al 


eS 


jon 
dly 


— 


yever, 
factor 








the internal dose coming from inhalation or ingestion of 
material which becomes removed from the surface. A fur- 
ther aspect which may in practice be more restrictive than 
the health aspects is that of increased background or cross- 
contamination causing interference with counting or other 
measurements. 


Direct radiation exposure from contaminated walls, 
benches and the like can be dealt with by the normal area 
monitoring standards but there is also the question of the 
dose received from contamination on the skin. Here the 
exposure is received from material which is in continu- 
ous close contact with the body and, although most alpha 
particles are not sufficiently energetic to penetrate the 
insensitive layers, both alpha and beta emitters may be 
absorbed to some slight extent through the skin. 


Inhalation may occur because of stirring up of loosely 
held contamination and ingestion via the hands or some 
other object may take place despite rules designed to 
avoid this. 

It has been shown’ that consideration of these various 
effects leads to maximum permissible levels on walls, 
benches, etc. of: 


10-° uc/cm? for any alpha emitter 

10-* xc /cm? for any beta emitter 
whilst for hands the levels are a factor of ten lower than 
this: 

for alpha emitters 10°° #c/cm? or 600 dpm per hand 

for beta emitters 10-5 xc/cm? or 6000 dpm per hand 
Although these levels are not hazardous under the con- 
ditions normal in active laboratories, they should rarely 
be encountered since very much lower levels can generally 
be maintained by the use of elementary precautions and 
simple hygiene. 


Protective methods 

The first line of defence in dealing with radioactive 
substances is the avoidance of ingestion by the prohibition 
of smoking, eating or drinking, or indeed of putting any- 
thing into the mouth, in all areas where the materials 
are used in any way other than as hermetically sealed 
sources. The next defence is the use of special clothing. 
This will vary with the degree of activity from a simple 
laboratory coat serving merely to avoid contamination 
of personal clothing to a complete, air-tight rubber suit 
with helmet, supplied with fresh air through a pipe-line 
and fitted with a microphone and earpiece for communica- 
tion. This suit closely resembles the frogman diver’s suit 
and is generally called a frogsuit. 


The laboratory coat, supplemented by rubber gloves 
when actually working with active materials, should give 
all necessary protection for most laboratory work, but in 
workshops where splashing of coolants and the like may 
occur, and also in laboratories if similar splashing is anti- 
cipated, it is advisable to have a complete change of 
clothing including underwear. 

Where, however, airborne activity is likely regularly to 
exceed the permissible level, special arrangements must 
be made to enable fully protective clothing such as frog- 
suits to be worn. These suits, though restricting action 
somewhat, are reasonably comfortable in wear and the 
air supply is fed to the cuffs and bottom of the legs as 
Well as to the helmet so that there is no overheating of 
the body, even with prolonged working. 

These special facilities will not usually be available 
where accidental releases of activity or spills have occurred 
in laboratories. To cope with these conditions, plastic 
Overalls can be used which are designed to cover the whole 
body including the feet, and are fitted with tuck-in hoods 
which can also have an air-line attachment or can be used 
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with a respirator. These suits give very good protection 
though they are not so complete as the frogsuit nor, be- 
cause of the lack of ventilation, are these simple plastic 
suits satisfactory for more than a short period of work. 


The main protection in the laboratory or workshop 
comes from ventilation and from enclosure, partial or 
complete, of the radioactive material. Adequate ventilation 
helps to remove and dilute gaseous or airborne particu- 
late contamination and so to maintain satisfactory breath- 
ing conditions. This alone should be adequate for tracer 
quantities, up to a few microcuries, of all but a few of 
the most hazardous isotopes. With larger quantities, up to a 
millicurie, fume cupboards must be used and an adequate 
draught maintained so as to prevent active material escap- 
ing into the room. It is generally considered that with a 
fume cupboard properly designed so as to avoid serious 
eddies round the opening, an air flow of 200 linear feet 
per minute will give satisfactory conditions. 


Glove boxes 

For quantities in excess of a millicurie or so the partial 
enclosure afforded by a fume cupboard is not sufficient 
and it is necessary completely to enclose the material and 
all the apparatus used with it in a box. One or more of 
the faces of the box are made of Perspex or other trans- 
parent plastic and rubber gloves are sealed into port holes 
to permit handling of the equipment. Hence the name 
glove-box by which they are generally known, To ensure 
that activity does not leak out through imperfect joints, 
it is advisable to maintain a reduced pressure of a few 
inches water gauge inside the box by means of a small 
extract fan which should be preceded by a high efficiency 
filter. These filters, which are similar to, but larger than, 
those used in respirators, will give a clean-up factor of 
about 10° and two can be used in series if very high con- 
centrations are expected in the box. 


The most common source of contamination from glove- 
boxes arises from the need to move things into or out of 
them. This can be minimized by the use of a smaller 
box on the side, known as the transit-box, having one 
door into the room and one into the glove-box. Only one 
door is open at a time and when taking things out of the 
glove-box they are placed in a clean plastic bag previously 
put into the transit box for this purpose. This procedure, 
if followed carefully, will prevent serious contamination 
except with very highly active work. In the latter case 
it is necessary to make the area into which the box opens 
a frogman working area. This is done without losing the 
normal glove facilities by building the box with one end 
passing through a wall into the frogman area. 


Where materials with high gamma activity are being 
worked with, it may be necessary to add lead or concrete 
shielding and the box is then often known as a hot cell. 
Remote control devices can enter the box through the 
glove ports and the entry sealed so as to permit flexibility 
of movement without leakage. 


The design and layout of laboratories is an important 
factor in protection. A clean smooth finish throughout 
should be aimed at with all pipes and conduits grouped 
together and covered over so that places for dust to collect 
are reduced to a minimum. Further, to facilitate cleaning, 
the walls, woodwork, fume-cupboards and the like should 
all be painted with good quality high-gloss paint. Floors 
are best covered with linoleum, properly fitted and 
cemented down along all joints. This should be thoroughly 
waxed before use and polished and waxed at intervals. 
With minor spills, thorough cleaning will generally remove 
contamination from such a surface, though in some cases 
it may be necessary to remove the wax. If the contamina- 
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tion is serious the linoleum can easily be removed and 
replaced. The junction between floors and walls should 
have a radiused coaming running in to meet flush with 
the linoleum. 

In planning a building for radioactive work it is ad- 
visable to have first a hallway where monitoring can be 
done before leaving. and leading off from this, change- 
rooms where personal clothing can be left and special 
clothing put on. A low barrier, or a line painted on the 
floor, is useful to demarcate the radioactive from the 
non-radioactive area. The rooms which come nearest to 
the change room can well be given to counting and other 
low activity work and the highest activity work carried 
out in remoter parts. Such a gradation of work will help 
to minimize spread of activity which might be a danger 
to health and would certainly cause inconvenience in 
quantitative experimental work. 


Monitoring 

Monitoring for contamination needs to be more frequent 
than that for penetrating radiation because conditions 
can change unexpectedly and imperceptibly. Surface con- 
tamination can build up on floors, benches and such 
places as door handles. At intervals of one to four weeks, 
depending on the amount and nature of the work, these 
surfaces should be checked with an alpha-probe or beta 
gamma-probe. If measurable levels are detected, the 
places should be cleaned up and it may be useful to ex- 
amine working techniques to see whether adequate care 
is being taken. 

This probe monitoring will not distinguish between fixed 
and loose activity and, since the latter is generally more 
dangerous, the smear test is a useful adjunct. This test 
is done by taking a small piece of filter paper and wiping 
it gently over an area, usually about six inches in dia- 
meter. The quantity of activity on the paper is then 
measured in a counting equipment. Loose activity shown 
by the smear test is obviously easily removed by cleaning 
and any places giving ten to twenty counts per minute 
should generally be dealt with in this way in order to 
avoid a build-up of activity and future trouble. It is, 
however, inadvisable to make hard and fast rules about 
contamination and the health physicist must be prepared 
to consider the nature of the operations and to use his 
discretion as to what are suitable levels in particular cir- 
cumstances. 

Air sampling is a method of monitoring the airborne 
activity in laboratories and workshops, and is usually done 
by pumping a known volume of air through a filter paper 
and counting the activity collected. For routine monitor- 
ing an installed system is generally used and consists of 
a sampling head, holding the filter paper and an anemo- 
meter, which is fixed in a suitable position in the labora- 
tory and connected by ducting to a constant volume pump 
which may be installed with other plant in some convenient 
part of the building. These routine samplers should be run 
during the whole of the working period and should be 
changed and assessed daily. 

For occasional sampling, when a special operation is 
in progress or after a spill or where the work does not 
warrant a fixed installation, portable samplers can be 
used. In these the filter paper and anemometer are 


are in no sense a measure of individual dose or int. xe. 
Just as with penetrating radiation a film badge is nees- 
sary for personal dose measurement, so with absor ed 
activity some measure of an individual’s uptake is neé:ied 
and this is provided by urinalysis. A proportion of ny 
radioactive material which has been taken into the sysi.m 
will be excreted in the urine and the amount presen! in 
the body can be estimated by analysis of a sample. ‘jhe 
quantity excreted per day is in many cases only a fract.on 
of a micromicrocurie and extremely careful procedures «re 
necessary to separate this, without undue loss, from ‘he 
organic matter present. Precautions must also be taken 
to avoid contamination of the sample both when i: is 
given and at all subsequent stages. Provided scrupulous 
care is exercised throughout it should be possible to evaiu- 
ate body burdens of around one-tenth MPBB with a tair 
degree of confidence. 

Precautions in a radioactivity laboratory preclude put- 
ting anything into the mouth, but this naturally does not 
hold outside and before leaving the area everyone should 
wash their hands thoroughly to make sure that no chance 
contamination remains. Hand monitors should be installed 
in the hallway and used by each person as a final check. 
These monitors are sensitive alpha- or beta/gamma- 
counters and are arranged to integrate the counts from 
both sides of each hand over a period of 15 to 30 seconds. 
The results are shown on indicating instruments as frac- 
tions of permissible contamination and there is a relay 
system which operates a bell if the level exceeds the maxi- 
mum permissible. If the contamination is close to or in 
excess of the MPL the hands should be washed again. 
Gentle but persistent and methodical scrubbing with a 
nail brush and soap and water will generally bring the 
contamination down to an acceptable level. However. 
since the MPL is designed to be satisfactory day after 
day over a lifetime, an occasional case of excessive con- 
tamination which cannot be removed by this treatment 
need not cause alarm, though the source of contamination 
should be looked for and the technique improved if 
possible. 


Conclusion 

In concluding this series of articles it may useful to indi- 
cate the attitude of mind which a health physicist should 
have. He should avoid regarding himself, or allowing 
others to regard him, as a sort of policeman. His duty is 
to measure, to suggest and to advise but not to enforce. 
For any procedures or regulations which he may think 
desirable, he must gain the acceptance of those responsible 
for the work of the laboratories and should leave it to 
them to see that the rules are put into action. When asked 
tor advice he should give it in such a way that the rea- 
sons for it can be understood and should be ready to 
discuss the situation and to modify his advice if the cir- 
cumstances warrant it. For example, there are many cases 
where a set-up can be accepted for temporary work under 
special control, but not as a permanency. In such a case 
measurements made during the work may be used to show 
just what changes are required. However, if a situation 
arises where the health physicist is convinced that real 
hazard could arise if his advice were not taken, then he 
must have the courage to say so and leave no doubt 
in the minds of those whom he is advising. In brief he must 


mounted on the suction end of a modified cylinder type ———W°rk always in such a way as to gain the respect, confi- 


vacuum cleaner. With this equipment a sample can be 
run for ten or twenty minutes and a quick assessment of 
conditions can be made. 

Whilst contamination monitoring and air-sampling to- 
gether give a fair indication of laboratory conditions, they 
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dence and cooperation of his colleagues because in no 
other way can he do his job. 
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fast reactor fuel element and reveals 


NUCLEAR POWER brings first details of Britain’s 


special measures to cope with melt-out incident 


The DFR fuel element 


IN FAST REACTORS there is a danger that, following 
a complete coolant failure. a melt-out of the fuel elements 
could occur and this could result in the running together 
of molten fuel into the supercritical mass. Sir Christopher 
Hinton recently declared that in the Dounreay Fast 
Reactor, matters were arranged so that in the unlikely— 
although possible—event of this happening the fuel would 
‘flow apart ’ and not together. 

This is achieved by a built-in feature of the fuel ele- 
ments. The fuel is in the form of uranium tubes sheathed 
inside with vanadium and outside with niobium. The inner 
sheath has a substantially lower melting point than the 
outer, and when a certain temperature is exceeded, it and 
the uranium melt and flow by gravity through the hollow 
centre of the element before the outer tube melts. In this 
way the uranium is prevented from coming in contact with 
uranium from adjacent fuel rods whilst within the neutron 
reflector. 

This alone is considered enough to prevent accretion 


of a supercritical mass but as an added precaution the base 
of the core vessel is shaped so that the molten pool of 
uranium would have an unfavourable geometry from a 
criticality point of view. This might be a ring or a flat 
pancake in which the ratio of surface to volume is high. 

Canning requirements in DFR are quite different from 
those in a thermal reactor. Uranium is quite compatible 
with sodium and there is no need to exclude fission poisons 
from the coolant since their cross-section to fast neutrons 
is very low. Thus the uranium does not have to be her- 
metically sealed in the sheaths. In fact the DFR element is 
filled with sodium to improve heat transfer between 
uranium and sheaths and this sodium is in direct communi- 
cation with the main coolant. 

The DFR element consists of an enriched uranium tube 
1 in. OD 0-4 in. ID and 21 in. long. Above and below this 
tube, but separated from it by thick molybdenum washers 
are geometrically similar tubes of natural uranium known 
as breeder ends in which plutonium is manufactured by 
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Principle of new element is simple—the inner sheath melts before the 
outer, and allows molten uranium to escape without contacting other elements 
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neutron capture in U-238. The three tubes are fitted inside 
a 0:20 in. thick niobium sheath and over a vanadium 
sheath of the same thickness. Diametral clearance between 
the fuel and sheaths is 0-020 in. when cold. The outer sheath 
is welded top and bottom to niobium end plugs and the 
uranium tubes are supported on the lower of them. Above 
and below, the niobium plugs are screwed into stainless 
steel end fittings which locate the complete element in the 
upper and lower core plates. The upper fitting has an 
undercut recess near the top into which an extracting tool 
is fitted; the lower fitting has a taper to provide easy 
location in the bottom hole and three milled flats which 
allow coolant to escape past the fitting to the lower part 
of the core vessel. 

Coolant enters the top fitting through a rounded entry 
into a wide bore. At the end of this are four holes and a 
construction leading to the fuel element proper. Some of 
the liquid escapes through the four holes and is used to 
cool the outside of the element, while the remainder flows 
straight through and out at the bottom. 

Assembly of the element is as follows. The niobium 
outer sheath has one end spun to mate with the bottom 
niobium plug and argon-arc welded. The uranium tubes 
and molybdenum spacing washers are now inserted in the 
correct order and the top end of the outer tube is then 
fixed to the upper niobium plug in the same way as the 
lower one. The inner, vanadium, tube is then inserted and 
the stainless steel end fittings screwed on and locked with 
grub-screws. 

The element is now purged with argon to eliminate air, 
evacuated and filled with liquid sodium through a hole 


in the lower niobium plug which is then sealed off. The 
corresponding hole in the upper plug is left open. 

With a design working temperature of 700°C, the ele- 
ment is said to be able to withstand 900°C for periods 
as an over-run condition. Between 1000 and 1100°C there 
is a rapid breakdown (of the order of 10 seconds) of ihe 
inner, vanadium, tube which forms an alloy with the 
uranium which is also near its melting point of 1130°C. 
The resultant melt is thus rapidly discharged through the 
hollow element, the outer, niobium tube preventing con- 
tact with other elements. This tube is said to be capable 
of withstanding temperatures of 1300°C in the presence 
of uranium for at least an hour. All the materials used in 
the complete element are compatible with liquid sodium 
metal or sodium-potassium alloy which may also be used 
as a coolant in DFR. 

Some time ago Tube Investments Ltd announced that 
they had supplied vanadium and niobium tubing for the 
DFR fuel element, but no details were released of how they 
were used. 

The element as described is the subject of British Patent 
No 778,881 assigned to the United Kingdom Atomic 
Energy Authority by the inventors Mr J. W. Kendall and 
Mr C. R. Tottle. 

Mr Kendall was formerly Chief Engineer (Fast Reactor 
Design) at the AEA Industrial Group, Risley, and is 
now with John Thompson Ltd, Wolverhampton, in a 
senior advisory capacity. Mr Tottle is Head of Labora- 
tories of the AEA Dounreay Works. This description has 
been given with permission of the Controller of H.M. 
Stationery Office. 





Transistors in d.c. amplifiers ? 
—Dr Chaplin puts 


DIRECT CURRENT amplifiers are employed a great deal 
in nuclear measuring instruments, particularly those re- 
quired for reactor control systems and for health monitor- 
ing apparatus. They are used in association with ioniza- 
tion chamber detectors and handle currents from about 
10-° to 10°"! amp in the case of reactor control systems, 
and currents down to about 10-'* amp in the case of the 
radiation measuring apparatus used for health physics 
measurements. 

The transistor offers many advantages over the thermi- 
onic valve, and many pieces of electronic equipment which 
previously employed thermionic valves are now tending to 
use transistors on the score of higher reliability, more 
compact arrangement, economy in power supplies, etc, 
and so it is natural to consider whether the thermionic 
valve d.c. amplifier should be replaced with one using 
transistors. This subject was discussed at a meeting of 
the Institution of Electrical Engineers on Tuesday, March 
26, and Dr G. B. B. Chaplin gave some answers to this 
question. 

It is generally held that the use of transistors in d.c. 
amplifiers presents some real difficulties, and from Dr 
Chaplin’s remarks it is apparent that the transistor will not 
replace the valve in this application, except perhaps in a 
number of special cases. The limit to the sensitivity of a 
d.c. amplifier is determined either by random thermal 
noise or by drift, and as, with transistors, the drift is a 
function of the ambient temperature, it is necessary to 
specify the range of temperature of operation. Dr Chaplin 
expressed his performance data in terms of a range of 
20°C to 50°C. 

Dr Chaplin discussed the temperature-dependent drift 
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the case 


of an audio-frequency germanium transistor connected as 
a common-emitter amplifier and gave the drift as of the 
order of 100 mV and 50,A at the base input terminal. 
He pointed out that by using a higher frequency transistor 
(such as the surface barrier type SB100), the current drift 
is reduced to 2 or 3A, but the voltage drift remains un- 
changed. Further improvement is possible by as much as 
two decades if temperature compensation is used, as, for 
example, when the drifts from two transistors are arranged 
to oppose. Even so, the drifts are still much too large to 
allow measurements at the low levels required in nuclear 
instruments. It was suggested, however, that a simple 
transistor d.c. amplifier might find an application in nuclear 
measuring apparatus, e.g. health monitors, if used follow- 
ing an electrometer valve to allow the use of a more robust 
meter. At present 0-50uA meters are used in these portable 
radiation monitors and the use of a less sensitive meter 
would improve the reliability of the instrument. 

A better case can be put forward if the transistor is 
used as a chopper, followed by an a.c. amplifier also using 
transistors, and with this type of d.c. amplifier, Dr Chaplin 
quoted figures of AV = 50uV and AI = 1,A. He pointed 
out, however, that I could be eliminated in suitable cir- 
cuits, and then the effective current drift, due to the 
voltage drift, would then be AV/r,, which in a typical 
circuit would be 5 x 10° amp, ie. r, = 10 kilohms. 
Even so, this is very large compared with the ionization 
currents to be measured in nuclear applications, and so 
it seems, for the time being at least, that electrometer 
valves and d.c. amplifiers of the conventional pattern will 
continue to be employed in nuclear instruments for reactor 
control and health monitoring. Denis Taylor 
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At Dounreay surplus sheathing material on 
fuel elements from the Materials Testing 
Reactor is milled and sheared off before 
chemical processing 


Underwater mechanical 
treatment for plate- 
type fuel elements 


J. A. MARSH* and D. HUMPHREYS 


*Chief Engineer (Mechanical and Chemical Division) A. C, Wi'son and 
Partners 


AT THE DOUNREAY WORKS of the United Kingdom 
Atomic Energy Authority a pond facility provides a head 
end treatment on irradiated fuel elements from DMTR 
(Dounreay Materials Testing Reactor), the object being to 
remove, by mechanical means, as much of the aluminium 
cladding as possible prior to feeding the elements to the 
dissolvers of the Chemical Separation Plant. 

The fuel elements processed are of the same general 
design as those for Harwell reactors DIDO and PLUTO, and 
also for the AEI research reactor MERLIN although they 
vary in detail. Typically, they consist of ten fuel plates 
with two plain aluminium cover plates. The fuel plates 
consist of a sandwich, the ‘meat’ being an alloy of en- 
riched uranium and aluminium, and the ‘ bread’ a clad- 
ding of pure aluminium; the ‘meat’ does not extend 
to the edges of the plates. The whole assembly is brazed 
with spacers at the edges, forming a box approximately 


2} in. square in section and about 2 ft long (Fig 1). 


Fixed amounts to dissolvers 

The pond receives a fixed charge of irradiated fuel ele- 
ment boxes from the reactor in a biologically shielded 
flask. As much aluminium as possible is then removed 
mechanically underwater and fixed quantities of active 
material fed to the dissolver, thus ensuring that the amount 
of fissionable material fed into the chemical processing 
plant is kept at a safe level. 

The equipment described here was the first, and by 
far the simplest, of five different projects entrusted to 
A. C. Wilson and Partners Ltd., who were responsible 
for design, detailing, and procurement, in close collabora- 
ion with the United Kingdom Atomic Energy Authority, 
Industrial Group Headquarters, Risley, who were respen- 
sible for the basic flow layout. 


Shielding requirements 
The level of gamma radiation emitting from the irradiated 
fuel element is such that biological shielding of 13 inches 
of steel or its equivalent in concrete or water is necessary 
at all times to ensure the protection of operating per- 
sonnel. The swarf from the waste aluminium which is 
removed in the pond plant is less active, and a shielding 
thickness of 2 inches of cast iron is satisfactory for use 
in coffins and other active solid waste disposal containers. 
In order to provide adequate attenuation of the gamma 
radiation, the fuel elements are transported in 14-ton flasks 
measuring 4 ft square by 4 ft 4 in. high. These were sup- 
plied by Head Wrightson Ltd. 
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Fig 1 Part-sectional view of typical element box 

shows how the U-containing plates are assembled. 

In the Dounreay facility, the edges are milled off 

thus removing surplus aluminium and separating 
the plates 


It is convenient to dispose the elements in vertical 
pockets within the flask during transport, and each flask 
contain 25 elements in five rows of five, locked into posi- 
tion and covered by a heavy horizontally slidable lid. 


Flask lifting and turnover yoke 

Since shielding and engineering considerations make it 
desirable to discharge the elements horizontally into the 
pond (Fig 2), it is necessary to provide a yoke capable of 
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Fig 2 Twenty-five elements are transported to the pond 

in a massive transit container. Here it is rotated 90 

degrees, the sliding lid opened and the boxes pushed out 
into the water 
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Fig 3 The turnover yoke incorporates a self-sustaining 
worm reduction gear by means of which the container is 
turned onto its side 


lifting the flasks from their transport vehicles and then 
rotating them through 90°, so that the elements are hori- 
zontal and the lid vertical. This is accomplished by a flask 
lifting and turnover yoke (Fig 3). 

The upper end of each vertical forged arm is hinged 
relative to the beam or yoke to permit both equalization 
of the rotating bearing loads and attachment of the arms 
to the flask. The lower end of one of the vertical arms 
terminates in a housing accommodating a hollow ‘eve’ 
supported by, and free to rotate in, a pair of 10 in. dia. 
roller bearings for ease of movement. The rotating eve 
possesses a square bore of suitable dimensions to receive 
similarly square: shaped projections or lugs integral with 
the flask sides. 

A similar arrangement is incorporated within the lower 
housing of the other arm, but additionally the square 
bore ‘eye’ constitutes in effect a hollow worm-wheel. The 
worm reduction is designed to provide self-sustaining 
characteristics to prevent sudden and inadvertent rotation 
of the heavy flask should its centre of mass be eccentric 
to its rotational axis. 


Elements discharged into pond 
After being lifted and turned over, the flask is lowered 
and presented to a discharge shield built over one corner 
of the pond and comprising, basically, three sides and a 
top constructed from 13 in.-thick steel, arranged to protect 
operating personnel from the effects of gamma radiations. 
When the flask is suitably positioned, the flask lid is first 
unlocked and then raised vertically by a lid shackle, a 
suitable pulley system and a 24 in-pitch roller-type chain 
operated by a vertically acting hydraulic cylinder. Once 
unlocked, the elements may then be pushed out into the 
pond water by an operator who is provided with suitably 
stepped ejection rods, thus providing full shielding during 
the discharging operation. 

The complete element box is thus discharged onto a 
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worktable located at the base of the pond and may be 
transferred to the first milling station by means of speci« 'ly 
designed lightweight remote handling tongs manipula ed 
by operatives working from walkways suitably dispo:ed 
around and over parts of the pond. 


Underwater milling 

The first operation is to remove as much as possible o 
both the outer container sides and the edges of the tia 
inner fuel sheaths, without, however, cutting the uraniin 
fuel. This is accomplished in a specially developed ga 
milling machine (Fig 4) designed for remote control a 
operation and constructed to perform efficiently for Ic 
periods under water without maintenance. 

Each of the two milling cutters is directly driven by 
means of a submersible electric motor with modified shaft 
sealing in order to prevent the ingress of radioactive swarf 
particles. An additional nose bearing is also incorporaied 
to cater for the shaft moment resulting from the cutter. 
Current is supplied through a waterproof cable with a 
built-in entry to the motor. Each motor is accurately 
aligned in machined saddles incorporating a captive torque 
reaction key, and secured by means of hinged clamps 
such that they may readily permit removal for mainten- 
ance of the complete motor and cutter assembly by means 
of the lifting eyes provided for this purpose. 

Width and position of the cuts can be adjusted remotely 
from above the pond by a long box spanner and a bell- 
crank and screw device designed to permit withdrawal and 
re-entry of the motor without affecting the previous cutter 
setting. 

Both the feed, via a double-vee adjustable gib-type 
milling table, and its associated fully pressure-compensated 
workpiece clamps are operated by means of double-acting 
hydraulic rams, thus providing simplicity of coastruction, 
smoothness of operation and ease of control. 

After the milling operation is completed, the fuel ele- 
ment sheaths collapse in a stack now only about | in. 
high, the clamp being arranged to accommodate this 
automatically. 


5S = oh 
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ge 


Transfer, sorting and shearing 

The stack of elements is then transferred to a sorting table. 
by means of remotely-operated handling tongs, where the 
top and bottom plates (which are of plain aluminium) are 
discarded and the surplus material removed from the 
element sheath ends by means of a hydraulically-operated 
shearing machine. 

Handling of the complete can and its elements by tongs 
is facilitated by the provision of corrugated work tables 
and by painting all equipment black to provide a con- 
trasting background for the aluminium elements. 

The pond is constructed of concrete with a waterproof 
lining and faced in white glazed brick to facilitate decon- 
tamination. Underwater illumination is also provided. 


Transfer to chemical plant 

After being transferred to a second sorting table, the ele- 
ment plates are loaded into a coiling fixture which rolls 
them up, thus rendering them more compact for subse- 
quent conveying out of the pond and into the nitric acid 
dissolver. 

Each coiled element is now loaded one at a time into a 
hand-operated elevator with only one bucket. This serves 
the dual purpose of raising the coil from pond bottom and 
of charging it automatically by gravity into the dissolver. 

Separating the dissolver from the pond equipment is 
a concrete wall, so arranged that its vertical face over- 
hangs the pond edge, whilst its bottom edge projects down- 
wards into the water, thus providing a gap for the passage 
of the inclined elevator. Pond personnel are thus pro- 
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SECTION A-A’ 


tected against radiation hazards, firstly, by the pond when 
the element is being elevated through the water, and 
secondly, after it has surfaced, by means of the concrete 
wall or shield. 

The elevator is designed and constructed with the object 
of providing a long trouble-free life, without the need for 
maintenance and lubrication. 

The conveying chain which is of the slat-band type in 
stainless steel throughout, requires no lubrication and runs 
on cast sprockets revolving in self-lubricating bearings 
and stainless steel shafts. Conveyor scantlings are elec- 
trically-welded steel with a corrosion resistant finish. 


Waste metal disposal 

Stainless steel containers are located adjacent to the cut- 
ting stations to collect the swarf and excess canning 
material which is then loaded into a disposal coffin and 
subsequently removed from the pond as radioactive solid 
waste. 

A simple way of removing the coffin lid has been devised : 
The disposal coffin or flask is suspended at four points 
within a hollow steel framework or cradle, which is 
raised and lowered between two vertical guide members 
attached to the pond floor and extended at the base to 
form a pair of rails upon which a four-wheeled flask 
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SIDE ELEVATION IN DIRECTION ‘B’ 


Fig 4 Operations in the pond are carried out on work 
tables under about 9ft of water. Clamping and shearing is 
by hydraulic power but the milling cutters are driven by 
submersible electric motor. When as much aluminium as 
possible has been removed each plate is coiled up and 
then sent by elevator into the first stage of chemical 
processing—dissolving in nitric acid 
trolley is driven to and fro by means of a horizontally dis- 
posed double-acting hydraulic ram. As the coffin and its 
associated lid nears the bottom of its travel, four integral 
lid projections (two on each side) come to rest on corres- 
ponding projections formed on the vertical guide members. 
Further downward movement of the flask disengages 
it, firstly from its spigoted lid and secondly from its sup- 
porting cradle, so that it finally rests freely upon the flat- 
topped trolley. Actuation of the hydraulic ram withdraws 
the now open flask from beneath the lid. The flask is 
provided with water drains and filters to retain the swarf. 


Control of throughput 

To exclude any possibility of the operator’s vision being 
impaired by an oil film eventually forming on the pond 
surface, water is used throughout as the hydraulic medium. 
Due to such considerations as pump availability, corro- 
sion and ram strokes etc. it was not practicable to utilize 
standard hydraulic equipment and the rams etc. had to 
be specially designed and manufactured. 

It is most important that the dissolver charge is 25 
laminates and to ensure that this is never exceeded, a 
counting and interlock mechanism was designed such that 
the conveyor automatically locks after the single bucket 
has discharged 25 times, and must then be re-set using a 
key. The number of trips made by the conveyor is also 
automatically indicated and also whether the bucket is at 
the top or bottom of its travel. The dissolver opening 
mechanism is also interlocked, so that it cannot be operated 
unless the correct number of elements have been loaded. 

In the general design of all the plant items, simplicity. 
reliability and robustness have been aimed for since, 
although the plant is duplicated from the coiling machine 
onwards, any faults which develop must be rectified 
quickly to avoid build-up of active material in excess of 
acceptable levels at any previous stages. 

In this particular plant, the principle adopted has been 
to design the machines so that they may be set up and 
adjusted from suitably sited walkways above the pond. 
Any part likely to require servicing or replacement may 
be detached and raised to the surface. 


Thanks are due to the UKAEA and A. C, Wilson & Partners Ltd for 
permission to publish this article. 
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HET ATOOM 


Organized by the Amsterdam Chamber of Commerce and 
supported by the Dutch Government and several large firms, 
The Atom exhibition is already proving a great tourist attrac- 
tion at Schiphol airport. It is designed to show how man’s 
ever-increasing needs for energy have been met through the 
ages and how nuclear power will increase the standard of 
life throughout the world. The exhibition will remain open 
until September 15 







At Marcoule, near Avignon, two plutonium/power reactors 
are nearing completion. Graphite moderated and gas- 
cooled, G! and G2 will each provide about 40MW gross 








Prince Bernhard waves a 
sceptre of stainless steel 
and gold containing a 
small quantity of uranium 
oxide before a scintilla- 
tion counter, initiating a 
symbolic chain reaction in 
coloured lights 


Electricité de France's first power station near Chinon on the 
Loire will generate about 60MW. Unlike the Commissariat 
a l’Energie Atomique reactors at Marcoule, EDF 1 will have 
vertical fuel channels. Core and heat exchangers are in a 
spherical containment; turbine plant is completely outside 


Powered by a gas tur- 
bine supplied from a 
helium-cooled reactor 
on the Maddocks 
system, this model is 
part of a design study 
being carried out in 
Amsterdam 





For the Belgian nuclear power research centre at Mol, reactor 
BR 2 is a high-flux model being supplied by the Nuclear Develop- 
ment Corporation of America 
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Engineering, Marine, Welding 


and Nuclear Energy Exhibition 


OLYMPIA AUGUST 29 to SEPTEMBER 12 


Over a quarter of the 500 exhibitors this year will be concerned with nuclear energy development. 
These stands will be identified by a specially designed plaque with the words * British NUCLEAR 
ENERGY equipment. Some of these are described in this preview; a further selection and more 
details of the exhibition will be covered in next month’s issue. 

NUCLEAR POWER will be at Stand 25, Inner Row, Grand Hall Gallery, and we shall be glad to 


see readers there at any time during the exhibition. 


‘ Integron ’ finned tubing 

* Metals and energy’ will be the central theme of the ICI 
Metals Division display (Inner 5, Gallery, National Hall) 
showing the various applications of non-ferrous and other 
metals in reactors, heat exchangers, condensers and elec- 
trical plant used in the production of nuclear power. 
Wrought zirconium and niobium will be shown and also 
new forms of traditional materials developed specifically 
for the nuclear industry, for example /ntegron steel-finned 
tubing, 400 miles of which has been specified for heat 
exchangers in the CEA stations. 


DIDO fuel element 

Amongst a number of nuclear components to be shown 
by Marston Excelsior Ltd (Inner 40, Gallery, Grand Hall) 
will be a pipo fuel element, a heat exchanger, and stain- 
less steel tubes, furnace brazed into a mild steel header 
plate, used for fuel element monitoring. 


Electrode for welding thick plate 
One of the new electrodes to be shown by Murex Welding 
Processes Ltd (stand 102) is the Fortrex 35A. Specially 
designed for welding the 3 to 4 in. plate used in nuclear 
vessels and similar applications, the main feature of this 
electrode is that the weld metal provides high impact 
properties throughout the whole section of the welded 
joint at sub-zero temperatures. It is claimed to have all 
the advantages of the standard Fortrex 35 type which 
can be successfully used on plate up to 1} in.: it is an 
all position electrode, simple to use with easy slag removal 
and sound radiographic weld quality. 

Another new electrode is the Fastex 109, specially deve- 
loped for the rapid welding of pipe joints in situ using 
the ‘ stovepipe’ or vertical downwards technique. 


Dounreay charge face crane 

J. H. Carruthers & Co Ltd (stand Al4), who constructed 
the charge face crane for the Dounreay sphere, will show 
illustrations of this together with models of girder con- 
struction. The Dounreay crane is a Goliath type of 
welded plate box construction operating on an 80ft diameter 
circular track, the main girder carrying two crabs of 25 
tons and 74 tons capacity. Hoisting units are fitted with 
Carruthers patent microsen creeping speed control system 
which provides precision handling of loads. The Berkeley 
station will embody cranes of similar construction, also to 
be designed and manufactured by the Company. 


Fluid couplings 

Fluidrive Engineering Co Ltd (stand H4) will have on 
show the rotating parts of a double circuit scoop trimming 
(DST) fluid coupling rated at 3000 hp at 3000 rpm, of 
which a number are in production for gas circulation in 
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nuclear plants. Two working models of synchro-self-shift- 
ing clutches will be exhibited, a type also in use in 
nuclear power generation. 


Isotope containers for radiography 

Equipment for shielding and handling radioisotopes in in- 
dustrial radiography will be shown by Nuclear Engineer- 
ing Ltd, an associate company of G. A. Harvey & Co 
(London) Ltd (stand M7). The range of products on view 
will include containers housing up to four isotopes each, 
any one of which may be used at-a time. Also featured 
will be remote controls whereby the selected isotopes may 
be projected out of the container to any position. This 
permits radiography of a number of objects simultaneously 
by a panoramic technique and also allows examination of 
complete circumferential welds with one exposure. 


Bellows for CO, ducts 

The Industrial Bellows Division of Teddington Aircraft 
Controls Ltd (Outer 13, Gallery, National Hall) will have 
on show 5ft 6in. internal diameter bellows designed par- 
ticularly for the main carbon dioxide ducts of gas-cooled 
graphite-moderated reactors. These are being developed 
for the new CEA stations. 


Fabricated niobium and zirconium 

Niobium rod, sheet, wire and tube has been added to the 
range of metals fabricated by Murex Ltd (stand E3). Tung- 
sten, molybdenum, tantalum and zirconium are also avail- 
able in fabricated form. Various items of chemical plant 
fabricated in tantalum will be shown, and also welded 
tantalum and zirconium tubes now available commer- 
cially. Sections of a high temperature vacuum furnace in 
molybdenum will be displayed and also spinnings in the 
same metal. Recently it has been found possible to form 
tungsten dishes and crucibles by spinning, and examples 
will be on show. 

Examples of tubing in zirconium, tantalum, titanium, 
molybdenum, vanadium and niobium will also be shown 
by the Tube Investments subsidiary Accles & Pollock Ltd 
(Inner Row 51, Gallery, Grand Hall). This company made 
the niobium and vanadium tubing for the per fuel 
elements described on p 329. The display will also include 
examples of seamless stainless steel tubing, small diameter 
precision tubing, specimens of special sections, seamless 
drawn tube in many shapes, and extended surface tubing. 


‘Dag’ dispersions 

Acheson Colloids Ltd (Outer 35, Gallery, Grand Hall) 
will feature a display of various industrial products during 
the manufacture or treatment of which dag dispersions of 
colloidal graphite and colloidal molybdenum disulphide 
play an important part. Items shown will include finished 
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and semi-finished parts, equipment pre-treated to provide 
built-in dry lubrication, packings and bearings in which 
colloidal graphite is impregnated or incorporated, electri- 
cal and electronic accessories and many other examples 
from various industries. 


Calder Hall turbine shaft 

Central exhibit on the stand of C. A. Parsons & Co Ltd 
(stand E6) will be a completely bladed low pressure tur- 
bine shaft for one of the 23MW turbogenerators installed 
at Calder Hall A and to be installed at Chapelcross, a 
total of sixteen in all. Parsons are also supplying six 
52MW turbogenerators and three 20-25MW auxiliary 
turbogenerators for Bradwell. Large coloured photographs 
will show the interior of Calder Hall A and exterior of 
Bradwell. 


Valves for heavy water control 

Stainless steel valves used for the control of heavy water 
in British and Commonwealth reactors will be shown by 
Saunders Valve Co Ltd (stand O2). A cut-away model 
(illustrated) will show: 1. flexible reinforced diaphragm, 
2. mechanism always isolated from pipeline fluid, 3. com- 
pressor and fingerplate supporting diaphragm in all posi- 
tions, 4. weir or seat on which diaphragm beds down, 
5. clean, pocketless streamline passage. Fullbore and 
straightbore valves with pressure closing heads will be 
demonstrated under power. Power demonstration by re- 
mote control will include a diaphragm operated pressure 
opening valve in which automatic closure is provided to 
close the line in the event of pressure failure. Automatic 
control for fluid systems will be represented by both pres- 
sure Opening and pressure closing valves with alternative 
forms of positioning apparatus. 


Nuclear power station model 

Nuclear energy activities of the General Electric Co Ltd 
(stand L3) will be represented by a model of the GEC 
Simon-Carves station to be built for the South of Scot- 
land Electricity Board. Generating capacity will be 
360M W ; output to the National Grid will be not less than 
300MW, rising to 320MW. 


Master slave manipulator 

Designed and manufactured by the Central Research 
Laboratories Inc of USA, this manipulator will be shown 
by H. M. Hobson Ltd (Outer 8, Gallery, Grand Hall) which 
manufacture and distribute it in the UK and Australia. 
Model 7, which will be shown, has a handling capacity of 
up to 10 lb per arm, is portable and requires only a mini- 
mum of space. Weight of each arm is 48 Ib, but as only 
2oz is required to initiate and maintain horizontal move- 
ment and 5oz for vertical movement, maximum accuracy is 
maintained. It is claimed that hand operations are identic- 
ally reproduced and that the bi-lateral drive and force 
fidelity characteristics give a sense of feel. 

The Hobson-AERE control system for heavy water 
moderated and cooled thermai reactors used in DIDO and 
PLUTO will also be shown. It comprises three main groups: 

1. Coarse control/shut-off group of six signal arm type 
units containing cadmium neutron absorbers. These are 
controlled remotely from a master gearbox. 

2. Fine control or regulating group, consisting of a 
single stainless steel tubular control rod incorporating a 
cadmium neutron absorber. 

3. Safety rod group, comprising two identical assem- 
blies of a cable suspended cadmium absorber operating 
inside a tubular aluminium thimble. 

Hobson will also show their honeycomb isotope unit, 
designed to facilitate production of a large number of iso- 
topes within a limited area. Unit is mounted horizontally 
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through the biological shield and projects into the reactor. 
Samples are transported from the control head to pre-selec- 
ted cells in the honeycomb assembly, and vice versa, by car- 
bon dioxide. Any given container can be inserted or 
removed from the honeycomb without disturbing the re- 
mainder of the cells, an indexing system providing positive 
selection and indication of the requisite carrier and cell and 
an acceptance gauge rejecting non-standard containers. 
Activated sample is brought to the shielded position and 
then mechanically ejected by the operator. 


LIDO model 

Talbot Stead Tube Co Ltd (stand AA7) in a display con- 
centrated on nuclear energy, will show a model of LIDO 
together with L1po control rods, and charging standpipes 
as used in Calder Hall. Other exhibits will include stainless 
steel flanges and tubes, carbon steel tubes, bright drawn 
bars and wire, and turned and ground bars. 


Argonarc welding 

British Oxygen Gases Ltd (stand W1) will show the Argon- 
arc welding process recently used in the construction of 
the Dounreay 36-ton tank, where precision welding was 
essential. Control rod tubes, instrument pipes, rotating 
shields and inner components were all positioned and welded 
within very exact limits. Inspection of the welds involved 
more than 3,500 X-ray photo checks. Demonstrations of 
machine cutting will be given on the stand and among the 
machines on view will be the Bantam 2, a portable machine 
weighing only 22 lb, the Beagle transportable profile cutting 
machine, and the large Bison oxygen profile machine which 
is capable of making profiles in steel up to 12in. in thick- 
ness. Demonstrated for the first time will be the new 
Argonarce cutting process. The company’s Argonaut equip- 
ment will also be on view. 


Insulation at Dounreay 

The Cape Asbestos Co Ltd (stand AA13) will be showing 
Rocksil, the long-fibred rock wool insulation used by 
William Kenyon & Sons for thermal insulation of the core 
vault, heat exchanger pipes and other components of the 
Dounreay Fast Reactor. Manufactured in this country 
from Scottish rock, Rocksil is a white fleecy wool consist- 
ing of up to 95% of air by volume. Available as loose 
wool or fabricated products, it is efficient up to 1400°F, is 
fire resistant, chemically inert, sulphur-free and rot-proof. 
Caposite amosite asbestos moulded insulation, used in 
power station applications, will also be on show. 


Protective clothing against sodium hazards 

The industrial safety division of the RFD Co Ltd (Outer 
7, Gallery, Grand Hall) will show their quick release 
flameproot overall. Developed in collaboration with UK 
atomic energy establishments, this is used for protection 
against the risk of flash in processes involving liquid and 
metallic sodium. It is a surgeon’s type coat with waistband 
and neckband in spring steel which are inserted into the 
garment by means of a channel. Strong cord loops are 
provided above wrist level on each sleeve allowing quick 
removal of the overall in the event of an emergency. 
Made of double texture flameproof fabric with a durable 
anti-flame finish, the material will remain flameproof for 
the average working life of the garment. It is also air 
permeable. 

Protection of the head and shoulders of workers hand- 
ling sodium is provided by RFD’s Harwell helmet, 
developed in collaboration with the AERE. The outer shell 
is moulded in fibreglass with self-extinguishing polyester 
resin, which is non-conductive and highly resistant to 
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impact. The face shield, which gives a wide field of vision, 
is in 3/16in. Triplex toughened glass to BS 687 and is 
blast proof and heat resistant. The baffled air vent on the 
crown is flash proof and easily replaceable as a unit. 
Shoulder protection is given by an attached hood in mor- 
dant treated chrome leather. 


Seal oil/gas differential pressure gauge 

This is one of several instruments designed for the 
UKAEA Industrial Group by the Accurate Recording In- 
strument Co (stand R3) and now in operation at Calder 
Hall. It is an air operated instrument with a range of ‘-10 
psi and is suitable for static pressures up to 125 psig. The 
two pressure responsive elements are multi-ply brass bel- 
lows having all joints silver brazed. The instrument oper- 
ates on the false balance principle, and the output pressure 
of 3-15 psi operates an indicator located in the same case 
in the pneumatic device, and fitted with alarm contacts 
and a tapping to operate a remote repeater gauge if re- 
quired. Being of the false balance type, the stroke of the 
measuring bellows is only a few thousandths of an inch, 
thus giving them long life. 

Another instrument in use at Calder Hall which will 
be shown is a 3-15 psi repeater gauge to operate in con- 
junction with various types of pneumatic transmitters. 
This is fitted with contacts or one or two microswitches 
for alarm or control duties. 

Also displayed will be special transmitting pressure 
gauges. These comprise an all welded stainless steel dia- 
phragm transmitter, connected to a stainless steel pres- 
sure gauge by means of stainless steel capillary tube. 
Depending on the pressure and range, the capillary may 
be up to 100ft in length. The system is filled with liquid 
metal. The object of this type of instrument is to confine 
the measured fluid to the transmitter and to site the indi- 
cator remotely, 


Hydro rotor filter 

Among a wide variety of fans and other equipment to be 
shown by Keith Blackman Ltd (stand Al) is Mark II of 
the size B Keno hydro rotor filter. Improvements on 
Mark I are claimed to have resulted in an extremely 
efficient wet washer of low resistance suitable for trapping 
finely divided dust from airstreams from grinding and 
polishing machines, foundry knock-outs, etc. Most obvious 
alteration is that the casing is now bifurcated and square 
instead of circular in cross section. Also the water elevat- 
ing helix is directly driven by a motor mounted in the 
casing instead of via V ropes within the drive passing 
through the centre of the unit. As a further improvement, 
the eliminator plates are now located in two banks, one 
at the top of each bifurcated section and inclined at 45 
to the horizontal. The plates are accessible through quick 
release doors and individual plates can be removed for 
cleaning. 


Flexible hose of stainless steel 

Power Auxiliaries (Centre 8, Gallery, National Hall) have 
recently supplied to the UKAEA a 75 ft length of seam- 
less, stainless steel convoluted hose. This was specially 
built to carry mechanical and electrical cables, as well 
as cooling gas, to a grab/ miniature television camera unit, 
recently developed for carrying out internal inspection of 
nuclear reactors (see NP p. 342). Covered with stainless 
steel braid, the 14 in. dia. hose was constructed in four 
separate lengths, each joint being arranged to allow the 
hose to be set at any required angular position. Other 
smaller hoses will be shown for use in the atomic field for 
monitoring etc. A feature of the display will be a flexing 
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machine, loaded with a stainless steel hose assembly under 
very high hydraulic pressure, demonstrating the high pres- 
sures that Plessiflex can withstand under arduous working 
conditions, frequently necessitating continuous movement. 
Emphasis will be given to the extremely wide temperature 
range at which the hose can operate, namely — 200°C to 
800 C. Various stages of manufacture of the hose will 
also be shown. 


Calder Hall heat exchangers 

A detailed sectional model of one of the two heat ex- 
changers made for Calder Hall and Chapelcross will be 
shown by Babcock and Wilcox (stand G4). Also displayed 
will be a scale model of a typical welded pressure vessel 
for a pressurized water type reactor. Associated with this 
will be samples of a * push-out’ formed in 6 in. steel 
plate and of a weld between very thick plates, indicating 
the techniques required in the construction of reactor 
pressure vessels. Samples of nuclear fuel cans and finned 
tubing for heat exchangers will be exhibited and a con- 
structional model of the Dipo loop, made by Babcock’s 
research department for the UKAEA. Photographs will 
show nuclear plant being manufactured at the company’s 
works and erected on site. In the marine field, a model 
will indicate the possible arrangement of a _ gas-cooled 
reactor as propulsion plant in the hull of a large tanker. 


Underwater lighting fitting 

On show for the first time on the stand of Clarke, Chap- 
man & Co Ltd (stand D7) will be a new underwater 
lighting fitting manufactured by E. N. Mackley & Co, a 
Clarke, Chapman subsidiary, to a UKAEA patent. The 
Authority already have a number of these fittings in use. 
Of aluminium construction, the lampholder body has a 
sealed side cable gland eniry which gives access to the 
connexion of the lampholder. This is secured in such a 
way that when the special lamp is screwed in position, 
correct alignment is certain. This method ensures positive 
lamp location and the contact between the neck of the 
lamp and its spring-loaded rubber seals is guaranteed. 
Complete water-tightness results from this system of 
assembly. 

To give protection to the lamp itself under working 
conditions, an aluminium guard is fitted. A top grid allows 
light to be projected and affords further security against 
lamp breakage. The fitting has stainless steel wing-bolts to 
facilitate stirrup mounting, and can also be secured from 
a cast lug on the lampholder body. All aluminium parts 
of the lighting fitting are anodized to prevent corrosion. 
Structure and water sealing arrangements can withstand 
water pressure experienced at, depths down to 1,500 ft. 


Chapelcross model 


On the stand of Newalls Insulation Co Ltd (stand AA4) 
will be a model of Chapelcross, on loan from Mitchell 
Construction Co, main civil engineering contractors for 
the station. Comparison of the photograph with Calder 
Hall shows two points of difference: the turbine hall is 
common to both A and B stations, and the blower houses 
are positioned differently. Work began on Chapelcross in 
1955; the first reactor is expected to be in operation in 
1959 and the other three in six to nine month intervals. 
The station will thus be fully operative by 1961, with a 
generating capacity of 160MW. 

Newalls have recently received a contract from Babcock 
& Wilcox Ltd for the thermal insulation of 16 stud tube 
boilers with integral piping at Chapelcross. The method of 
insulating pipes with various types of material will be 
shown, and a typical length of insulated ventilating trunk- 
ing will be displayed. 
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Enriched or Natural Uranium ? 


Recently W. K. Davis, Director of Reactor Development, 


AEC, declared ‘ The US programme . . . is based on our con- 
viction that enriched uranium is a better fuel than natural 


uranium regardless of the type of moderator used’ «« « 


CERTAIN REACTORS, such as those using ordinary 
water as moderator and coolant, cannot operate without 
enriched fuel. The enrichment may be plutonium, separated 
and recycled, as is proposed in the Yankee-Westinghouse 
pressurized water design; it may be a general enrichment 
in U-235 of all the fuel, or it may be highly enriched 
uranium in a few fuel elements. 

Other types of reactor can be designed to operate on 
natural uranium: in particular the gas-cooled, graphite- 
moderated type adopted so far by the United Kingdom 
and by France. Also heavy-water-moderated reactors can 
be designed for natural uranium using gas cooling, or 
cooling by pressurized heavy water, or by gas loaded with 
a liquid or solid in suspension to increase its thermal 
capacity. 

In all these latter types, designs seem practicable for 
fuelling either with natural uranium, enriched uranium, or 
depleted uranium. It just happens that natural uranium is 
likely to possess a cost advantage because that is the form 
in which uranium occurs widely and on which a competi- 
tive market can most readily keep down the cost. There 
seems to be no special advantage for reactors in the par- 
ticular ratio of U-235 to U-238 occurring in natural 
uranium. If nature provided a higher enrichment, designers 
could take advantage of it, but since it is necessary to 
expend capital and work on changing the enrichment, this 
may well destroy any advantage. 

For reactors of types that can operate with natural 
uranium, I believe that, in certain circumstances, natural 
uranium still is the better fuel to adopt. 


Cost components 
The total estimated costs of power can be split into three 
components, namely 

1. Charges on capital, 

2. Charges on inventory, 

3. Fuelling and operating costs. 
The first two have to be distinguished because we deal 
with costly materials that have no counterpart in the 
financing of coal-fired power stations. These are: 

(a) heavy water, that retains its value for the purpose 
indefinitely and is readily transferable to another 
reactor at any time; it is therefore charged in the 
inventory at a rate for interest and insurance. Any 
make-up to replace losses is charged in operating 
costs. 

(b) the fuel, that in several types of reactor has to be 
provided several years before it is consumed, and 
in other types may have to be exchanged from time 
to time for fresh fuel while retaining a very high 
value. Fuel is therefore charged at an interest rate 
in the inventory, and for supply, make-up and ex- 
change under fuelling costs. I am not arguing that 
this is the only way to split the costs, but it is a 
valid and practical way that has survived many 
arguments between scientists, economists and finan- 
ciers. 


‘1 do not share this conviction’ says Dr W. B. LEWIS, 
vice-president Research and Development, Atomic 
Energy of Canada Ltd, and here puts his case 


We now have to take stock of a small array of simple 
figures because our problem is complicated by a range of 
operating conditions and interest and other charge rates. 
I therefore present this table indicating the costs arising 
from a capital or inventory investment of $100 per kW of 
electrical generating capacity. 


TABLE | Contribution to power costs from capital or 
inventory charges 





Annual Rate 14%, 10% x * 5% 357, 
Utilization mills/kWh per $100/kW_ investment 
80°, 7000 hrs/yr 2°0 1-0 0-5 
57%, 5000 hrs/yr 2°8 2°0 1°4 1:0 0-7 
40°, 3500 hrs/yr 4°0 2°0 1-0 

1 mill = $0°001 


It is helpful to remember from this table just two 

points, namely that $100/kW contributes 1°0 mill/kWh 
(i) for 80% utilization and 7% charges 

and (ii) for 57% utilization and 5% charges. 

Cost contributions for other charge rates are then readily 

derived. 

Operating costs are often set in the range 0°5 to 190 
mill/kWh for large base load stations, but can be much 
higher for a small or lightly loaded plant. For a 100,000 
kW station, 0°5 mill/kKWh allows $350,000/year at 80% 
utilization, or $250,000 at 57% utilization. In terms of 
heavy water make-up, 0°5 mill/kKWh would allow half a 
tonne per month in such a station at 80% utilization ; per- 
haps 1/4 or 1/5 of this would be a likely amount to be 
needed. 

Fuelling costs, when evaluated as a single item (except 
for inventory charges), may be simply expressed by the 
relation 





P 
Cj - — 
24 Be 
where c; = _ fuelling cost in mills/kWh 

p = cost of fuel including processing credits, 

etc in $/g U-235 

24 hours a day 

B burn-up or energy yield in MWD/g U-235 
e thermal to electrical conversion efficiency 


We could alternatively evaluate both p and B equally well 
in terms of kg or tonnes of U, or any other convenient 
measure. Take, for example, natural uranium at $40/kg 
or $40,000/tonne, giving a burn-up of 3000 MWD/ tonne, 
with e = 25%, then cy = 2°22 mills/kWh. If the burn-up 
is raised to 8000 MWD/tonne, c;, falls to 0°83 mill/kWh. 

It is of interest to make a comparison with coal of good 
calorific value, say 13000 Btu/Ib = 84 kWh/kg; at $22 
tonne this would contribute, at 33% overall thermal to 
electrical efficiency, a fuel cost of 794 mills/kWh, and at 
$9/tonne, 3°25 mills/kWh. These suggested coal prices 





NUCLEAR POWER AUGUST 1957 





le 
of 


ng 
of 


or 


5% 
n 


a 


5 
7 
0 


‘wo 
Wh 


dily 


10 
uch 
000 
80%, 
; of 
lf a 
per- 
> be 


cept 
the 


edits, 


J-235 
iency 


, well 
>nient 
40 /kg 
onne, 
irn-up 
k Wh. 
good 
¢97 


ial to 
und at 
prices 


sT 1957 








correspond approximately to US coal imported in Europe 
and US coal at a wharf on Lake Ontario. 


Comparison of Proposed Reactors 

In order to get a firmer appreciation of the significance of 
these cost contributions from capital costs, fuel burn-up 
and inventory charges, let us concentrate on comparisons 
in a limited well-mapped area. Table II gives details 


TABLE Il Reactor comparisons from Euratom Report extended 


significantly lower capital costs Possibly after these re- 
actors have been built, perhaps at high cost, the ways of 
saving on the cost of future reactors will appear. The 
pressure shells of the water-cooled reactors are much 
smaller than for the gas-cooled designs, but the design of 
both types approaches apparently just as close to the 
limit of what it is practicable to construct and operate. 
The large amount of skilled field work, including welding, 


Enriched Uranium Natural Uranium 









































PWR(1) BWR(2) GCR(3) D.O(4) 
Thermal power ‘MW 482 627 530 800 
Net electrical power eMW 134 180 150 200 
U-253 in fresh fuel kg/tonne U 26 15 71 71 
Fuel in reactor tonnes U 24°4 54°5 251 80 
Total fuel inventory tonnes U 51 82 310 95 
Fuel exposure MWD/tonne U 8000 10000 3000 8000 
Fuel exposure MWD/g U-235 0°308 0°667 0°422 1127 
Capital costs Millions of $ 
Total plant (less fuel)* 451 518 60°4 55°8T 
U in fuel inventory 15:7 12°1 12°4 38 
Fabrication in fuel in inventory 30 96 28 38 
Total, including Fuel Inventory 63°8 73'5 756 63°4 
Specific capital costs $/ekW 
Total, including fuel inventory 476°| 408°3 5040 31773 
Fuel Inventory only 139°5 120°5 101°4 38°0 
Operating costs at 80% load factor mill/kWh 
U in fresh fuel 575 2°14 1°96 0°83 
Fuel fabrication 1 ied 0°44 0°83 
Chemical reprocessing 04 03 03 — 
Pu credit 0-9 0-8 1-0 a 
U credit —3-7 0-3 0-3 os 
Net fuel cost 2°65 3°34 1:70 1°67 
Other operating costs 10 10 10 10 
Fuel Inventory charges at 8°, 1°34 0:77 0°94 021 
Fuel fabrication inventory charges at 8°, 0°26 0°61 0°21 0°21 
D.O inventory charges at 8%, = a — 0°63 
Capital cost of plant charges at 13° 5°42 4°63 6°48 3°62 
Interest during construction charges at 8°, 0°50 0°43 0°60 0°33 
Total cost of electricity 11°17 10°78 10°94 7°67 
Total in Euratom Report 11°3 10°5 10°8 a 
Total + 25%, contingency range 11°2-14°0 10°8-13°5 10°9-13°7 77-96 


(1) Pressurized water plant by Westinghouse for Yankee Atomic Electric Company, Rowe, Massachusetts 
(2) Boiling water plant by General Electric Company for Commonwealth Edison Company, Dresden, Illinois 
(3) GEC Simon-Carves gas-cooled station for the South of Scotland Electricity Board 


(4) Atomic Energy of Canada Ltd design study 
“Includes 15% on plant costs for interest during construction 
t Includes $M 11°0 for D:O 


of four reactors: two are proposed for enriched uranium 
fuelling and the other two are for natural uranium. The 
first three are those recently compared in the report for 
Euratom by their ‘ Three Wise Men’. The fourth does not 
exist yet in such a detailed design, but is referred to by 
the ‘Wise Men’ as being developed in Canada. I have 
followed very closely the figures given in the report but 
have had to make some changes of detail; however I 
assure you these do not distort their picture. 

These figures are at this stage only estimates of costs, 
and opinions will differ concerning their relative reliability. 
The Canadian figures are probably least well substantiated, 
since only preliminary design studies have been completed. 
We have been discussing our plans with others and so far 
no serious doubt seems to have been raised against the 
design or the estimates. For all the reactor types the costs 
should come down in time as more of each type are built. 


The case for heavy water 


It does not appear on the surface that the designers of 
reactors using enriched fuel have been able to achieve 
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involved in the UK design may make it more expensive 
to construct in the US or Canada where labour rates are 
higher, so there may be a cost differential in favour of 
the enriched water-cooled types The differential is not, 
however, one that we would be afraid to challenge with 
our heavy water, natural uranium reactor design which 
aims at being completely renewable at any time and 
avoids stressing large masses of steel.* 

On fuel inventory the enriched reactors appear at a 
slight disadvantage. But in this respect they are joined by 
the natural uranium, graphite-moderated reactors because 
of their low power rating on the fuel. The natural 
uranium, heavy-water moderated design shows a much 
lower inventory. 


The most significant field of comparison therefore seems 
to lie in the fuel costs, both in inventory and fuelling, and 
here I would claim that the natural uranium heavy-water 
moderated design has not yet been outclassed. 


*This is because it is proposed to use pressure tubes containing oxide fuel 
elements instead of a pressure vessel. Ed. 
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The Type 2044 camera is only 23 in. 
diameter and 20 in. long. A larger 
model is used for inspection of the 


Internal inspection of 


Calder Hall reactors 


Pye develop miniature 


TV camera 


AS REPORTED by Dent and Grossmith 
(BNEC Calder Hall Symposium 1956) 
closed circuit television is used at 
Calder Hall to examine the interior of 
the pressure vessel and of the fuel chan- 
nels. Further details of the equipment 
was recently released by the manufac- 
turers, Pye Ltd, Cambridge. 

The cameras used are basically similar 
to the Pye industrial camera but are ex- 
tremely compact. The circuits are 
designed round the Staticon 939 tube 
manufactured by Cathodeon Ltd—a Pye 
associate—and the whole unit is con- 
tained in a long cylindrical steel casing. 
There are actually two cameras in use: 
Type 2035 which is 34in. OD by 30in. 
long and the Type 2044, 2zin. dia, by 
20in. long. The former unit was designed 
first and was suitable for inspecting 
empty fuel channels. However, it was 
too large for use with other equipment, 


pressure vessel 


such as the grabs which are used to clear 
obstructions, and a smaller camera was 
designed which is used in conjunction 
with a grab. The camera equipment is 
of course used only when the reactor 
is shut down, but even so it had to be 
designed to work in a 200°C ambient 
temperature. For this reason, the cameras 
are cooled by their own supply of CO, 
and the temperature inside the unit is 
kept at SO°C. The gas is brought in 
through a flexible hose and discharged 
through holes at the viewing end of the 
camera. Thermostatic switches in the 
camera provide visual indication on the 
central panel of any overheating. 

The Type 2044 camera uses a lin. 
fl'9 lens system with a field of 28°. 
Illumination is provided by four 24W 
lamps. A plane mirror is mounted 
immediately in front of the lighting 
system and is rotatable and tiltable by 


Camera unit incorporates head amplifier and is cooled by carbon dioxide supplied 
by flexible hose 
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means of a motor and solenoid respec- 
tively. The rotary motion can be con- 
tinuous so that a systematic inspection 
may be carried out of a fuel channel as 
the camera is slowly lowered in. The 
2035 camera is of the same general 
design, but uses a I}fin. f1°9 lens with 
an angle of 21°. The cameras have a 
single stage head amplifier incorporated 
and, in the case of the larger one, focus- 
ing is done by moving the pick-up tube 
relative to the fixed lens by a motor and 
gearing. The focus of the smaller camera 
is preset to the fingers of the mechant- 
cal grab which is mounted 8in. below 
the end of the camera. All the circuits 
are moulded in Araldite resin and all 
connexions are solderless. 

The Calder equipment works on the 
405 lines 50 fields interlaced scanning 
system, but the cameras can also be 
supplied for 652 lines if required. The 
cables are standard 25-way type to the 
control unit and these run inside a loose- 
fitting hose which carries the coolant 

The cameras are loaded into the pile 
through the charge tubes by means of a 
posting box which is bolted on to a 
charging valve. The equipment is car- 
ried on a tubular steel trolley which can 
be moved over the charge floor to the 
place required. The cable is coiled on a 
drum and the CO. is fed to the drum 
centre through a pipe fitted with a 
simple scaling ring. The maximum run 
out is 80ft. On the trolley are also the 
camera control unit and a precision 14in. 
monitor (Type 2780) for observation of 
the interior of the reactor. Red and green 
lights indicate whether or not the temper- 
ature in the camera is above 50°C. 
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Sir Claude Gibb is a master at handling 
a press conference. Announcing the first 
250 sub-contractors to the Nuciear 
Power Plant Co in their Bradwell station, 
he spoke entirely without notes and 
covered the whole field of Britain’s 
nuclear programme, reeling off figures 
without the least apparent effort, Ques- 
tions, too, he answered straight off the 
cuff without even referring to his 
advisers. Incidentally he told me he 
thought ‘consortium’ a horrible word 
and much preferred ‘ group.’ I think he 
also had a point when he considered the 
authority's siting policy timid. He claimed 

rightly I think—that these gas-cooled 
stations are extremely safe, even against 
‘hob-nailed boot’ handling and that we 
ought now to start putting them wherever 
they were best suited. For the Dounreay 
fast reactor Sir Claude is full of admira- 
tion—as indeed he is for all the Atomic 
Energy Authority's achievements—but he 
feels that it will have to be managed by 
highly-skilled men: in the hands of men 
who could safely and efficiently run a 
gas cooled plant it would perhaps be 
dangerous. 





Most people I spoke to before The Atom 
exhibition in Amsterdam simply didn’t 
know what to expect but after they had 
seen it the constant question was “ why 
can’t we do something like this in Lon- 
don?” After a surfeit of trade fairs I 
certainly found it quite delightful and 
easily the best conceived exhibition I 
have ever seen. Het Atoom’s purpose is 
of course to give some understanding of 
atomic energy and its possibilities to the 
general public and as such the designers 
have been able to carry out their ideas 
unhindered by individual stand _treat- 
ments. I was glad however to note 
several British firms represented by pro- 
ducts and models—in particular, an 
underwater TV giving a close up of the 
core of the operating pool reactor was 
attracting great attention. An amusing 
idea was a section of uranium mine in 
which radioactive vein deposits glowed 
cerily at the sweating crowd of official 
guests shuffling round after Queen 
Juliana and Prince Bernhard on the 
opening day. The Prince, incidentally, 
Opened the exhibition by waving a wand 
at a counter which tripped relays and set 
off a symbolic chain reaction in lights. 
Now there is no great trick in this— 
Lord Salisbury did much the same when 
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CROSS-SECTION 


by GRACCHUS 


he opened Ekco’s new laboratories a few 
months ago. The significance of Prince 
Bernhard’s action was that his radioac- 
tive source was about 1 gram of the 
uranium oxide that the Dutch govern- 
ment, on the advice of Prof de Haas, 
bought up just before the war. 

Het Atoom concludes with a little ex- 
hibition on developments in aviation 
during the last 50 years or so. The idea 
of this is just to show how quickly things 
move nowadays. Leave aside the mediae- 
val side of flying and concentrate on the 
historic Fokker FVIIA monoplane of 
1927 parked just outside: now the pretty 
Dutch stewardess on the KLM Convair 
342 (which is no longer really modern) 
has quite a job to serve dinner in the 
short flight between London Airport and 
Schipol! In 1987, what on earth will the 
world think of our present efforts? 

Whilst in Amsterdam the director of 
the Royal Dutch/Shell laboratories was 
telling me that proven oil reserves are 
only sufficient for 25 years. Anticipating 
my question, he added that reserves 25 
years ago were also thought to be suffi- 
cient for 25 years. His company for one 
certainly does not fear nuclear energy 
and in fact contributed handsomely to 
Het Atoom. 





One of the finest after dinner speakers 
in the country must surely be Sir John 
Maud, Permanent Secretary to the 
Ministry of Power, At the SIMA lunch 
he was in great form and he proposed 
a new computer which his Ministry 
would very much like to have—the 
PERCY. Sir John said this had no refer- 
ence to any past or present Minister, 
but was a code name for Power and 
Energy Resources Calculating Yardstick. 
It would have no ideas of its own but 
if fed with the right questions it would 
give the right answer. Mr. Butler defined 
politics as the ‘art and science of govern- 
ment’ but claimed it appeared to be the 
only science for which there were no 
instruments. SIMA is certainly one of 
the most go-ahead trade associations in 
the country and seems to go from 
strength to strength each year. 





The French claim an important first in 
atomic power plant: the prestressed con- 
crete pressure vessels now under con- 
struction for the G2 and G3 reaciors 


at Marcoule. Certainly they are remark- 
able pieces of civil engineering—even 
for a country noted for its achievements 
in this field—and the progress of these 
plants will be watched with great inter- 
est in this country. The G2 vessel at 
first does not seem very large but this 
is only because it is located in a build- 
ing said to be able to contain the nave 
of Notre Dame in Paris, In actual fact 
the walls are nearly 10 ft thick and as 
you begin to notice men working in 
odd corners, the full scale becomes 
apparent. On the subject of French 
reactors, Electricité de France's first, 
EDFI, at Chinon will have a steel shell 
and vertical channels. I mention this 
without comment. 

Architecturally the works at Marcoule 
are striking. However, it is the plutonium 
separation plant that is the most boldly 
conceived. With curtain-walling of vivid 
viridian, pierced with portholes and 
several ‘ promenade decks,’ it looks like 
some landlocked liner of the future. This 
plant is due to handle its first separation 
before the end of the year. 

I was particularly interested by the 
graphite machining plant. There, in a 
space about the size of two tennis courts 
a dozen or so men are turning out fin- 
ished blocks at the rate of about 3000 
tons a year, The machines and transfer 
systems are all very straightforward and 
the absence of dust most striking. Pre- 
sumably the British facilities for this sort 
of work are at least as good, but one 
simply does not know, for the Authority 
has so far been very cagey about its 
graphite arrangements. 





At a reception given by the Water-Tube 
Boilermakers Association in London last 
month presided over by newly-knighted 
Edward Thompson of John Thompson 
Ltd, I was interested to learn that the 
scientists now working on heat-transfer 
rates from steam-water mixtures in tubes 
are using Russian figures for steam vis- 
cosities. Although there are British and 
American figures, these are theoretical 
ones and it appears that the Russian 
values at high pressures are the only 
experimental ones available. Although 
work has been going on for some years 
at Imperial College on new steam tables 
up to the critical, it appears that viscosity 
is not being covered in this work, This 
looks like a useful field of research. 
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GCR’s at £125 a kW—cinb 


Large base-load power stations are 
needed at the moment only by countries 
already industrialized, and so orders for 
nuclear power plants are likely to be 
confined to knowhow, specialist services 
and certain components, This was stated 
in London last month by the Nuclear 
Plant Co Ltd chairman, Sir 
Claude Gibb. He added that most poten- 
tial customers, like Britain herself, were 
short of capital and so tended to prefer 
stations with a low 


Power 


prime cost, One 
country, he declared, was ready to place 
an order now but 
like a 20-year credit on capital repay- 
ments. This was a thing which we as a 


wanted something 


nation could not do at the moment. 
Since so much depended on knowhow, 
continued Sir Claude, it was vital that 
Britain keep one—and preferably three 

jumps ahead of her competitors, This 
meant the expenditure of vast sums on 
research and development and 
efforts to increase the flow of trained 
engineers. The design of a nuclear power 
station was more of a team effort than 
anything else he knew and he considered 


great 


it essential to have it housed under one 
roof in charge of a man with real driv- 
ing force. Nuclear power, he said. now 
depended on engineering: there were 
gaps in our knowledge of physics but we 
now knew enough to be getting on with. 
Outstanding problems were largely 
metallurgical but he firmly believed that 
these were all soluble given time, 

Turning to his company’s Bradwell 
station, the NPPC chief said it—and 
Berkeley—was being built under normal 
commercial contract conditions but he 
paid tribute to the AEA without whom 
the whole effort would have been im- 
possible. The basic Bradwell design was 
frozen in November 1955 although the 
final tender did not go in till October 
1956. Since then, NPPC 
lot and could now build a station with 
an output 30% more than Bradwell at 
a cost only 15% greater. This, it was 
pointed out, is somewhere between £125 
and £130 per kW. Already 250 British 
firms have received sub-contracts from 
either the NPPC or its constituent mem- 
ber companies but Sir Claude said he 
expected this figure to be nearly 1000 
before construction is completed towards 
the end of 1960. Nuclear power stations 
completed in 1961 would be fully com- 
petitive with the latest coal fired station 
of that time. 

Asked about the Anglo-Great Lakes 
graphite factory on Tyneside, Sir Claude 
said it would have a capacity of 10,000 
tons a year of rough blocks. The factory 
would cost about £M6 and production 
was planned to commence next June. By 


had learned a 
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rationalization of design, the Bradwell 
core would only use 43 different block 
shapes. 

The Nuclear Power Plant chairman 
said he believed the gas-cooled graphite- 
moderated power station would hold its 
own for at least 15 years but he called 
‘deglamourization’ of nuclear 
power, pointing out that it had now be- 
come a normal industrial project, 


for a 


Two nuclear tankers to be built 

Reported link-up between the Hawker 
Siddeley Group Ltd and John Brown & 
Co Ltd (Worldview, June) was confirmed 
last month, They are to be equal part- 
ners in a new company with a £500,000 
capital to be known as Hawker Siddeley 
John Brown Nuclear Construction Ltd. 
Announcing this, Sir Roy Dobson, direc- 
tor of the Hawker Siddeley Nuclear 
Power Co Ltd and also chairman of the 





Sir Roy Dobson (left) and Eric Mensforth, 


chairman and_ director of Hawker 


Siddeley-John Brown 
new company, said that the first task 
would almost certainly be a_nuclear- 
powered merchant ship, now in the * pro- 
ject and design stage, and would prob- 
ably be a tanker of at least 60,000 or 
65,000 tons. 

Type of reactor to be installed is un- 
decided as yet, but Sir Arnold Hall, 
technical director of the Hawker Siddeley 
Group, confirmed that the Group has 
been studying several possible types. 
They have established that a nuclear 
tanker would be capable of operating 
more cheaply than a conventional one 
because it would need no refuelling, have 
practically unlimited power and would 
not consume its own load, Consultations 
with ‘one or two’ oil companies are 
understood to have taken place. There is 
no financial support from the Govern- 
ment for the project at the moment but 
considerable encouragement has been re- 
ceived from the Admiralty and from the 
UKAEA. 

At this stage of development, no indi- 
cation could be made of initial or 
operating cost, nor of the speed of the 
vessel. Mr Eric Mensforth, a director of 
John Brown and of the new company, 


said this project ‘is a considerable tech. 
nical venture with the approach much 
the same as that to Calder Hall’ and 
no estimate could be given of expected 
date of completion. It is hoped that tle 
tanker will be followed by ‘ other inter. 


esting nuclear projects, perhaps con- 
nected with aircraft propulsion. 

Five days after this news was released, 
a similar agreement between Babcock 
and Wilcox Ltd and Cammell Laird and 
Co was announced, A study by the two 
companies has recently been completed 
for a 65,000 ton deadweight tanker 
powered by a reactor design developed 
from Calder Hall. Close collaboration 
has existed between the companies since 
April 1956. This new agreement, it is 
stated, is in no way exclusive and is to 
undertake feasibility studies and _ the 
development of designs in order to be 
able to offer complete nuclear ships. The 
high capital cost of a nuclear installation 
meant that the .nearest approach at the 
present time to economic competition 
with conventional power was the large 
oil tanker. 

Babcock have been associated with the 
AEA for a number of years in the study 
of reactor systems for both land and 
marine installations and in this project 
there has been close collaboration with 
the Authority, Cammell Laird now have 
orders on hand for several large tankers 
up to 65,000 tons deadweight. They built 
many famous ships for both the Royal 
and Merchant Navies, including HMS 
Ark Royal and RMS Mauretania. 


Mullard accelerator exhibited 

On show at the Plastics Exhibition at 
Olympia last month was Mullard’s 4Me\ 
linear accelerator demonstrating the rapid 
and economic irradiation of plastics and 
rubbers. Suitable for most routine appli- 
cations, the accelerator is said to be 


Mullard accelerator produces 4 MeV elec- 
trons for industrial radiography 
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highly versatile, simple to operate and 
reliable. It is compact and building re- 
quirements are minimized, Steel-cased 
accelerator unit is a standard item, and 
for industrial irradiaton or laboratory 
applications, it can be carried, together 
with its associated vacuum equipment, in 
vertical or horizontal mountings. For 
therapeutic and industrial radiography, 
the accelerator and vacuum equipment 
can be mounted on gantries. Radio-fre- 
quency power is supplied by a pulsed 
magnetron driven by a standard high- 
power modulator. The accelerator can be 
designed for any selected beam energy 
in the range 2-5 MeV. In a typical 
machine with beam 4-3MeV, mean 
power output at 500 pulses per second 
is 850 watts for electrons. and electron 
pulse length is 1-65 microseconds. When 
used as an X-ray source, maximum out- 
put is approximately 700 roentgens per 
minute 


Hopkinsons take over Fielden 


A major holding in Fielden Electronics 
Ltd has been purchased by Hopkinsons 
Ltd of Huddersfield. Announcing this 
at Fielden’s Annual General Meeting, Mr 
J. E. Fielden, founder of the company, 
said that this association will provide 
the necessary finances for the continued 
expansion of the company. Fielden Elec- 
tronics was formed in 1946 to produce 
electronic instruments of original design, 
and associated companies have since 
been formed in Australia, America and 
Italy. Mr Fielden retains a substantial 
shareholding in the company and will 
continue as chairman and managing 
director. 


Kent showroom opened 


Signifying the final closing-down of the 
retail domestic machinery side, George 
Kent Ltd reopened their showroom in 
High Holborn, London, last month, now 
reconstructed and decorated in contem- 
porary style and devoted exclusively to 
industrial instrumentation. George Kent 
founded the company, then in the 
Strand, 119 years ago. At first it manu- 
factured blinds and then concentrated, 
for over half a century, on domestic 
machinery, pioneering the Kent knife 
machine and Kent ice box, Manufacture 
of flow measuring equipment began be- 
fore the turn of the century and Kent's 
present business of process control and 
Measurement has developed from this. In 
September it is hoped to hold the SOth 
annual general meeting of the company 
since its incorporation. 


Armstrong Whitworth aircraft 


In the list of Dounreay contractors given 
on p. 247 of the June issue of NUCLEAR 
POWER, it was stated that the control 
rod carriers for the DFR were supplied by 
Armstrong Whitworth Ltd, Tynemouth. 
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Table of the Whessoe press, used for dishing and shaping nuclear pressure vessels, is 
water-cooled, weighs 150 tons 


We are now informed that the company 
concerned was in fact Sir W. G. Arm- 
strong Whitworth Ltd, Coventry, who 
have no connexion with the Tynemouth 
Whitworth Aircraft 
have been developing light alloys for 
many years and in 1923 put into pro- 
duction the world’s first all-metal air- 
craft. Emphasis on the development of 
new manufacturing techniques has con- 
tinued, and recently efforts have been 
concentrated on the fabrication of parts 
to undergo special conditions. Fatigue, 
stress and thermal problems encountered 
in high speed aircraft and guided missiles 
have led to experiments in the machin- 
ing and manipulation of increasingly 
hard metals, and weight considerations 
have necessitated machining these metals 
to very fine limits. Armstrong Whitworth 
Aircraft are now working in the nuclear 
field and have received several contracts 
from the UKAEA. 


firm. Armstrong 


Whessoe press demonstrated 

A special press for shaping heavy steel 
plates, the largest and most powerful of 
its type in Europe and probably in the 
world, was demonstrated last month to 
visitors from the Commonwealth Weld- 
ing Conference. It was seen forming one 
of the plates for the spherical pressure 
vessels for Bradwell which will be 
66ft 6in. internal diameter, varying in 
thickness from 3 to 4in., and weighing 
up to 10 tons each. 

Designed and built by Fielding & Platt 
Ltd, the press has been installed at the 
Darlington works of Whessoe Ltd, a 
member company of the Nuclear Power 
Plant Company. It has an unusually long 
upward stroke exerting a pressure of 
4.500 tons. is operated hydraulically and 
has automatic controls. Associated with 


it are a plate-heating furnace designed 
and made by Gibbons Brothers Ltd, of 
Dudley, capable of heating 20 ton plates 
to 1000°C, and a charging machine 
specially designed and built by the same 
company. This passes the plates, which 
may measure anything up to 250 sq ft, 
across the press into the furnace, where 
they remain until they have reached the 
correct temperature. They are then with- 
drawn and pressed between blocks 
carried on a water-cooled table weighing 
150 tons. 

Building the foundations for the whole 
installation, in difficult water-logged 
land, constituted a major civi] engineer- 
ing operation, involving the removal of 
2.400 tons of clay and silt from an ex- 
cavation 4Sft deep, It was carried out by 
Bovis Ltd, London. 


Met-Vick to build accelerator 

The UKAEA has asked Metropolitan- 
Vickers Electrical Co Ltd to collaborate 
in the design of two tandem electrostatic 
generators for use at AERE, Harwell, 
and AWRE, Aldermaston. Major parts 
of these machines will be manufactured 
at the company’s Trafford Park works. 
They will aid research into the nuclear 
properties of uranium and other trans- 
uranic elements and will produce high- 
energy neutrons up to 30MeV for other 
nuclear work. In the tandem generator. 
acceleration is achieved in two stages. 
Negative hydrogen ions are first accelera- 
ted from earth potential to an energy of 
6MeV. They are then fired into a 
‘stripper , which removes the electrons 
from the outer shells, leaving the ions 
still moving in a forward direction with 
a net positive charge but with energy 
almost unchanged. The second stage of 
acceleration is achieved by bringing the 
positive ions back to earth potential, so 
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that the total energy communicated to 
the ions is 12MeV. In this way, ions are 
accelerated to an energy twice as great as 
could be achieved in a single stage whilst 
the insulation problems are exactly the 
same. 


Bradwell contract for Talbot Stead 


A contract worth nearly £Mj has been 
received by the Tube Investments sub- 
sidiary, Talbot Stead Tube Ltd from 
C, A. Parsons & Co Ltd, a member of 
the Nuclear Power Plant Co, for spe- 
cialized atomic reactor components for 
Bradwell. The order includes fuel ele- 
ment support assemblies, charging stand- 
pipes, neutron source assemblies, ab- 
sorber rods, short charge plugs, control 
rods, and control rod standpipe plug 
assemblies. 


“Atomat’ is filmed 


‘Nucleonic measurement’ is the title of 
a 16 mm black-and-white, sound, general 
interest film sponsored by the Baldwin 
Instrument Co Ltd and now in the final 
stages of production, The film, which 
will run for approximately 12 minutes is 
being produced by the Sidcup Film unit. 
It explains the principle of nucleonic 
thickness gauging and outlines its appli- 
cation to industry in the form of the 





Baldwin Atomat, Sequences have been 
shot on location at a number of firms 
manufacturing aluminium foil, paper 
and board. Copies of this film will be 
available on free loan and _ various 
language versions are planned. 


Another merger announced 


Amalgamation plans were announced last 
month by Elliott Brothers and Associ- 
ated Automation. Both firms are engaged 
in the field of automation and electronics 
and their activities are complementary. 
The merger is considered by both com- 
panies to be in the best interests of 
shareholders, It will be recommended by 
both Boards and will be effected by 
forming a holding company with Mr 
R. E. F. de Trafford, chairman of Elliott, 
as chairman. 


in brief 


A London Office has been opened by 
HENRY HARGREAVES LTD of Bury, It is at 
603 Grand Buildings, Trafalgar Square. 
WC2, Telephone: Whitehall 4805. Mr 
Cyril P. Morgan LRIBA, AMIMechE is 
technical manager for the London area. 
WM BEARDMORE & CO LTD of Glasgow 
have changed their London office to: 
11 Hamilton Place, WI. Telephone: 
Grosvenor 8786. 


INSTITUTIONS 


Home Secretary at SIMA lunch 
Under its new name—British Nucleonic 
Instruments 1957—the fourth edition of 
the Scientific Instrument Manufacturers 
Association's well-known isotope book 
was unveiled at a luncheon at the Savoy 
Hotel, London, on July 5. Presiding at 
the top table was president G. A. 
Whipple with the guest of honour, the 
Rt. Hon. R. A. Butler, Home Secretary 
and Lord Privy Seal, on his right. Other 
important guests included the Postmaster 
General Mr Ernest Marples and the 
Permanent Secretary, Ministry of Power, 
Sir John Maud. 

Mr Whipple said the scientific indus- 
try could be proud of its record for 
research—no less than 9 per cent. of its 
turnover went into this — and recalled 
that the Scientific Instrument Research 
Association, founded in 1918, was the 
very first of 47 similar associations under 
the wing of the DSIR. He assured the 
Lord Privy Seal that his members would 
continue their drive on exports and with 
regard to the European Common Market 
he asserted that they did not fear com- 
petition. In fact, he went on, overseas 
firms had been invited to next year’s IEA 
exhibition. Mr Whipple concluded by 


presenting a copy of the rew book to 
Mr. Butler. 

Over 90 firms are now included in 
SIMA’s British Nucleonic Instruments 
which number 176 pages. Costing 10s. 6d. 
it is available from SIMA or through the 
usual channels. 





Newly elected President of SIMA, Mr Paul 
Goudime 


After the Savoy lunch the SIMA 
annual general meeting elected Mr Paul 
Goudime, MA, managing director of 
Electronic Instruments Ltd, as President 
for the year 1957-8. The retiring Presi- 
dent, Mr G. A. Whipple, chairman and 
managing director of Hilger and Watts 








During Cambridge Week at Lei 
Holland, CAMBRIDGE INSTRUMENT CO ‘Tp 
showed a comprehensive selection of 
instruments for measurement and con- 
trol in science and industry. 

The STABILAG CO LTD recently negoti- 
ated a £50,000 agency agreement with 
VOIGT AND HAEFFMER AG, Frankfurt 
Main. The contract covers rod and tube 
heaters and the firm say these can be 
used for tracing sodium lines. 

The recently formed AYLING NUCLEAR 
EQUIPMENT CO, part of the Ayling Indus- 
trial Group, has helped a leading nuclear 
reactor manufacturer to solve a problem 
of 12 months’ standing in connexion with 
the oven-brazing of steel tubes to stain- 
less steel solid sections, 

BMB (SALES) LTD, announce that they are 
now the sole selling agents for sSBwW 
(COLDHEADING) LTD, specialists in the 
manufacture of rivets and pins for the 
radio and electronics industry, aircraft 
construction and instruments. 

The PULSOMETER ENGINEERING CO LTD 
have acquired the whole of the issued 
share capital of the SELF-PRIMING PUMP 
AND ENGINEERING CO LTD, manufacturers 
of aircraft fuel pumps and _ hydraulic 
equipment. Mr F. B, Duncan, chairman 
and Mr J. S. Woodrow, managing direc- 
tor of Pulsometer, have joined the board 
of Self-Priming. 


Ltd was made a vice-president. The new 
President-elect is Mr R._ Barrington 
Brock, a director of Townson and 
Mercer Ltd. Other officers for 1957-8 
are: Hon. Secretary, Mr L. A. Wood- 
head of Cossor Instruments Ltd; Hon. 
Treasurer, Mr P. J. Ellis of R. B. Pullin 
& Co Ltd. 


On the new Council, the chairman of 
the Nucleonics section is Mr H. A. Luss, 
joint managing director of Isotope 
Developments Ltd. 


Uranium research at Fulmer 
[he Fulmer Research Institute celebrated 
its tenth birthday last month with an 
open day. Standing in its own grounds in 
Stoke Poges, Buckinghamshire, the main 
building is a converted Edwardian 
house. Three new separate buildings 
have been added during recent years to 
satisfy the growing demand for the 
Institute’s services—since 1947 the annual 
research income has increased from 
£25,000 to £125,000 and the staff from 
44 to 107. 

The Institute is a sponsored research 
laboratory aiming to ‘ provide a scientific 
and technical service for the industrial 
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community °. It can provide the research 
effort for individual firms lacking ade- 
quate facilities or staff of their own, in- 
vestigations being carried out on a 
strict] confidential basis. However, 
sponsorship from government depart- 
ments. nationally owned concerns and 
overseas organizations still form the 
major proportion of the income. Dollar 
income is increasing, and a number of 
projects are undertaken for the US 
armed forces. 

Metallurgical and chemical problems 
form the bulk of the Institute’s work 
and a number of projects are undertaken 
for Harwell. A particularly interesting 
problem on hand at the moment is the 
investigation of the uranium bismuth 
system for possible use in liquid metal 
fuelled reactors. Alloys are very pyro- 
phoric and have to be kept in an argon 
atmosphere. A _ geiger counter diffrac- 
tometer has been built to study liquid 
sodium, potassium, sodium-potassium 
alloys and gallium. Other projects in- 
clude crystal structure determination of 
uranium alloys, measurement of the 
vapour pressure of uranium, and titan- 
ium extraction. In the metallurgical labs, 
uranium alloys’ with molybdenum, 
vanadium and rhenium are being studied 
with a polarizing microscope. 


Civils’ Telford Exhibition 


On July 22 the Rt Hon Lord Mills, 
Minister of Power, opened the Thomas 
Telford bicentenary exhibition at The 
Institution of Civil Engineers, Gt George 
Street, London SWI. 

Born in 1757 Telford started work as 
a stonemason and eventually became a 
leading civil engineer of the time and in 
1820 was made the first president of 


RESEAR CE 


United Kingdom 


he following reports have been made available to the 


public by the United Kingdom Atomic Energy Authority. 
iney may be borrowed or photocopies obtained from the 
dcience Library, London, Department of Industrial and 
Foren ence, Belfast, the Mitchell Library, Glasgow, 


and the Central Libraries at Acton, Birmingham, Bristol, 
Kingston-upon-Hull, Leeds, Liverpool, Manchester, 


Newcastle-upon-Tyne _and Sheffield. They are also 
deposited in the Copyright Libraries (i.e. British 
Museum; University Library, Cambridge; Radcliffe 


cie 





/, Oxford; National Library of Scotland, 
tional Library of Wales, Aberystwyth) and 
ent Office Library. Reports marked * may be 
from Her Majesty's Stationery Office. 
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AERE Harwell 


The self-absorption and window-absorp- 
uon correction in the 2 Pi-beta-propor- 
tional counter for certain fission products. 
Part 2. J. G. Cuninghame, M. L. Size- 
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The Institution of Civil Engineers. The 
small but delightful exhibition organized 
by Richard Buckle illustrates with ori- 
ginal documents and present day photo- 
graphs the great diversity of his work 
which includes the Swedish Gotha Canal 
and the Menai Bridge, He was a pioneer 
in the use of cast-iron which was used 
for many of his bridges. The exhibition 
is dominated by a larger than life-size 
statue of Telford by Astrid Zydower 
and a large canvas by Leonard Rosoman 
depicting many of Telford’s principal 
works. The exhibition will be open to 
the general public until August 10, ad- 
mission free, hours: 10 am to 8 pm 
inclusive of Saturdays and Sundays. 


Research on steam-water mixtures 
A major research project, relating to the 
fundamentals of circulation theory in 
high pressure boilers and other types of 
evaporative heat exchangers, was _ re- 
vealed last month by the Water-Tube 
Boilermakers’ Association which is spon- 
soring the work by the Department of 
Engineering in the University of Cam- 
bridge. The primary object is to estab- 
lish experimental data on pressure drop 
and flow conditions of a steam-water 
mixture flowing along heated and un- 
heated pipes at pressures up to the 
critical. 

Under the terms of the research con- 
tract the high pressure drum and pipe- 
work, together with their structural sup- 
ports, was supplied, delivered and erected 
by one of the WTBA member companies. 
The test rig is out of doors with a small 
brick building for instrumentation. 

Saturated water from a steam drum 
flows through an electromersible h.p. 
circulating pump in a continuously re- 


REPORTS 


land, H. H. Willis (Feb, 1957. 23 pp) 
AERE C/R 2054 3s 6d* 

The spectrographic estimation of major- 
constituent plutonium by the iron-flux 
method. F. T. Birks (Dec, 1956. 8 pp) 
AERE C/R 2081 1s 6d* 

The removal of fission products from 
solution with a precipitator-column 
treatment. Part 2. Pilot plant trials. K. G. 
Seedhouse et al. (Jan, 1957. 22 pp) AERE 
ES/R 2089 

Non-linear effects in spiral-ridge cyclo- 
trons. Part 1. N. M. King, W. Walkin- 
shaw (Nov, 1956. 21 pp) AERE GP/R 
2095 3s 3d* 

Calibration of the mercury vapour de- 
tector type ‘B’. P. E. Thorpe, R. W. 
Marriott (Jan, 1957. 16 pp) AERE ES/R 
2124 3s. 6d* 

The effectiveness of neutrons as a func- 
tion of their energy in the natural 


circulating closed system. An electrical 
pyrobar immersion-type pre-heater is 
used to ensure that the fluid enters the 
inlet of the heated test-section at exactly 
the saturation temperature corresponding 
to its pressure at that point. Thus steam 
generation commences exactly at the in- 
let and takes place along the entire 
heated length of the test-section. To the 
outlet is connected a short one-foot 
length of alloy steel tube, the contents 
of which are scanned by a gamma-ray 
beam from a 2 x 2 mm Cs-137 source. 
An ionization chamber measures the 
emergent radiation, which is a function 
of the density of the contents of the 
pipe, and enables an estimate to be made 
of the apparent density of the fluid mix- 
ture leaving the test-section, and conse- 
quently the respective velocities of the 
two phases at that point. 

On leaving the test-section the steam- 
water mixture enters a water-jacketed 
condenser and finally passes through an 
electrically-heated reheater before return- 
ing to the drum. Constancy of the oper- 
ating pressure is maintained by combined 
adjustment of the quantity of condenser 
cooling water and the electrical input 
to the reheater. Low-frequency induction 
heating for the test-section was adopted 
as it did not require electrically-insulated 
high-pressure joints and was adaptable 
to three-phase heating for increased heat 
inputs. It has proved admirably suited to 
the purpose. 

The first full series of tests were on a 
one-inch bore horizontal test-section at 
five pressure levels, namely 250, 600, 
1,250, 2,100 and 3,000 psi. Results of 
these, together with those obtained from 
other tube sizes at various inclinations, 
will be published in due course. 


uranium envelope of ZEPHYR. H. Rose, 
R. M. Absalom (Mar 4, 1957. 14 pp) 
AERE R/R 2150 2s 6d* 

Studies on ZEPHYR with a thorium en- 
velope. R. M. Absalom et al. (Jan 31, 
1957. 25 pp) AERE R/R 2151 Ss* 
Design of a 21-foot spectrograph using 
a plane grating. Part 1. The plane grating 
in convergent light. E. W. T. Richards, 
A. R. Thomas, W. Weinstein (Jan 7, 
1957. 12 pp) AERE C/R 2152 2s. 3d* 
The fluoride-hydroxide cycle in the puri- 
fication of plutonium. J. K. Dawson, 
R. Hurst (Aug, 1950. 5 pp) AERE C/M 
80 Is 3d* 

Metallurgical investigations of sodium 
heat transfer rig. A. G. Ward, J. W. Tay- 
lor (Feb, 1957. 18 pp) AERE M/M 148 
Some thermal pile neutron absorption 
cross-sections measured with the DIMPLE 
pile oscillator. J. D. Cummins, A. H. 
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Spurway (Dec, 1956. 15 pp) AERE R/M 
100 2s. 6d* 

A note on the slowing-down area in iron. 
C. C. Horton (Mar, 1957. 7 pp) AERE 
RP,/M 115 ts 6d* 

\ programme for solving the two group 
diffusion equations of cylindrical re- 
actors. A. Hassitt (Mar, 1957. 15 pp) 
AERE T/M 148 2s 3d* 

The United Kingdom atomic power pro- 
gramme. A selected reading list. A first 
revision of AERE Inf/Bib 97 issued in 
March, 1956 (Mar, 1957. 5 pp) AERE 
Inf; Bib 97 (2nd ed.) 

List of unclassified AERE reports. Janu- 


NAMES IN 


ary. 1952, to December, 1955. L. J. 
Anthony, P. M. Harris (Jan, 1957. 25 pp) 
AERE Inf/Bib 110 3s 9d* 


Industrial Group 

The sampling of carbon dioxide under 
pressure in reactor cooling circuits, stor- 
age tank ullages and road tanker ullages 
(April 8, 1957. 3 pp) IGO AM/W 62 
The determination and separation of the 
residual gas in carbon dioxide after ab- 
sorption with potassium hydroxide (April, 
1957. 9 pp) IGO AM/W 63 

The determination of moisture in gas- 
eous carbon dioxide under pressure (Karl 


rae NEws 


Fischer method) (Mar 23. 1957. 4 pp) 
IGO AM/W 80 

Determination of carbon monoxide in 
carbon dioxide (April 18, 1957. 5 pp) 
IGO AM/W 83 

Variational principle of one-group dif- 
fusion theory for anisotropic and _in- 
homogeneous media. R. T. Ackroyd 
(April, 1957. 8 pp) IGO R/R 209 
Gamma absorption techniques applied to 
steam dryness determination. A. P. Dixon 
(March, 1957. 8 pp) IGO TN/W 48 
Mechanical tests on graphite bloc} 
E. A. Clough, G. Rose (April, 1957. 
11 pp) IGR TN/C 540 








LORD BRIDGES 





MR IAIN STEWART 





MR B. W. BALLS 


MR H. A. LUSS 





MR A. H. ISAAC 
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The Rt Hon Lord Bridges, PC. FRS. 
and Mr Iain Maxwell Stewart have re- 
cently been appointed to the board of 
directors of Babcock and Wilcox Ltd. 
Mr Stewart is also chairman and manag- 
ing director of Thermotank Engineering 
Co Ltd, and Lord Bridges is chairman 
of the governing board of the National 
Institute for Research in Nuclear Science. 


Mr Robert Ritchie, northern manager 
of Klockner Moeller England Ltd has 
been appointed to the company’s board 
as technical director. 


The CEA have appointed Mr F, W. 
Skelcher formerly chief generation en- 
gineer (operations) of the Midlands 
Division to be deputy chief engineer 
(generation and system operation) of the 
Authority. 


Mr N. L. G. Lingwood, distribution 
director of British Oxygen Gases Ltd 
has been re-elected President of the 
British Acetylene Association. He has 
held this office since 1956. 


Radiation Applications Inc of New York 
announce the appointment of Dr Wolf- 
gang Huber as a member of its board 
of associates. Dr Huber is a specialist 
in the radiation treatment of materials, 
and in particular with the radiation pre- 
servation of food and drugs. 


Mr H. H. Gardner, Mr A. W. E. 
Houghton, Mr B. Stephenson and Mr 
S. P. Woodley have been appointed to 
the board of Vickers-Armstrongs (Air- 
craft) Ltd. 


Mr V. Chidgey has been appointed by 
Martonair Ltd to be their technical re- 
presentative in Wales. 


Mr Peter C. Bracegirdle has _ been 
appointed Publicity Manager of the 
Nuclear Power Plant Co Ltd. Mr Brace- 
girdle was previously with the De 
Havilland Aircraft Co. 


Mr H. G. Herrington and Mr G. C. R. 
Eley have joined the board of Hawker 
Siddeley Group. 


Mr H. S. Beatty, director and chief 
accountant of Balfour Beatty and Co, has 
resigned for reasons of health. 


Mr E. W. Jones was appointed sales 
manager of Isotope Developments Ltd. 
Mr Jones has been with the company 
since its formation in 1950 prior to 
which he was in the general physics and 
isotope divisions of the AERE. 


Appointments at the new _ Foxboro- 
Yoxall factory at Redhill, Surrey, have 
recently been announced. Mr B. W. 
Balls will be technical sales manager and 
Mr A. H. Isaac will be manager of the 
sales engineering department. Both Mr 
Balls and Mr Isaac have written for the 
technical press. 


Mr M. Seaman has moved from the 
board of British Oxygen Engineering Ltd 
to the board of British Oxygen Gases 
Ltd, where he will be director respon- 
sible for equipment manufacture. 


British Insulated Callender’s Cables Ltd 
announce the appointment of _ three 
branch managers of sales offices in 
Lancashire. Mr C, R. Bryant is now 
manager of the Manchester office, Mr 
F. L. Johnson is manager of the Black- 
burn office and Mr T. Noblett is manager 
of the Preston office. 


Mr H. A. Luss has been appointed 
chairman of the Nuclear Group of the 
Scientific Instrument Manufacturers’ 
Association. Mr Luss has also been 
appointed deputy chairman of Isotope 
Developments Ltd; he was _ previously 
joint managing director. 


British Insulated Callender’s Cables Ltd 
announce the appointment of Mr N. 
Pickles to be manager of their Lincoln 
branch office. His appointment follows 
the retirement of Mr A. S. Gee. 
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Sturtevant 


Plant for 





Fans and Fan Systems—for various duties 
such as, Cooling: Air Conditioning: Dust and 
Fume Control: Exhausting: Filtered Air 
Circulation. A high-efficiency fan is shown 
at right. 


Electrostatic Precipitation Plant— 
for cleaning gases. 


Crushing and Grinding Machinery— 
for mineral and laboratory work. 


Special Portable Dust Collection Machines 


Sturtevant Plant is in use at the following 
Atomic Energy Establishments—Aldermaston, 
Amersham, Foulness Island, Fort Halstead, 
Harwell, Risley, Sellafield, Calder Hall. 


Atomic Energy Establishments 


<osAir Filtration — by high - efficiency 
Electrostatic air filters as shown on left. 
To-date PRECIPITRON Electrostatic air 
filters having an aggregate capacity of over 
1,000,000 c.f.m. have been installed 
specifically for atomic energy applications. 





co 


em : 
73 AGO00D JOB- 

(73 STURTEVANT 
———————— 


Sturtevant Engineers are ready 
to collaborate in the application 
of this range of plant and further 
enquiries should be made to our 
reference Z101/NP. 


ENGINEERING CO LTD 


Southern House 


Cannon Street London, E.C.4 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 


400 SUSSEX STREET, SYDNEY, N.S.W. 








COUPLE UP WITH SIMPLIFIX 




















for a perfect compression joint in minutes... 
Simplifix takes all the bother out of pipe line assembly. 
Makes safe, leak-proof joints in a matter of seconds. No work 








to be done on the pipe ends beyond removing the burrs. 
No distortion to the piping because a special anti-friction washer 
prevents the pipe from twisting whilst the nut is being tightened. 
@ Note: Simplifix fittings can be used on very thin walled tubing. 


A full range of fittings, elbows, tees, crosses etc., is available and 





illustrated in our catalogue which will be sent on request. 
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SIMPLIFIX COUPLINGS LIMITED 


HARGRAVE ROAD + MAIDENHEAD - BERKS. TEL : MAIDENHEAD 2271/4 



































Heating, Ventilating, Air Conditioning and Reirigeration engineers 


’ 


and contractors frequently require something more than ‘standard service’’ in the 
design and supply of heat transfer surfaces. It is by treating the majority of our jobs 
as ‘‘specials’’, and by taking considerable pride in ensuring that everything that 
| leaves our factory is 100% up to specification, that we have built upa very impres- 
sive list of customers and installations in all branches of industry, architecture and 
commerce. We welcome any enquiry which demands our standards of thoughtful 


service and reliable manufacture. 


See us at the Engineering, Marine, Welding and Nuclear Energy Exhibition, Stand 4, 
Row EE, First Floor, Empire Hall, Olympia. August 29th—September | 2th. 


e e e 28 New Bridge Street, London, E.C.4. 
Un | ted Air Coil Lid. Tel.: CENtral 4603. Grams: AIRCOILIM LONDON. 


Heat Transfer Surfaces 


FOR INDUSTRY, ARCHITECTURE AND COMMERCE 





Heating Coils 


For all systems using steam 
or hot water. 


Cooling Coils 


Brine, Chilled Water and 
Direct Expansion Refriger- 
ants—including coils for 
Solvent Recovery. 


Air-cooled Condensers 


A wide range of standard 
models, covering small and 
large air-flows. 


Write for full details of our products 
and services. 
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A. C. WILSON 


& PARTNERS LTD. 


are pleased to announce that for 
the past two years they have been 
entrusted with the design and 
procurement of the following 
plants for remote handling, exam- 
ination and processing of Nuclear 


Reactor fuels. 


Pond Equipment — Chemical 


Plant, DOUNREAY 


Facility for Experimental Loops 
for DOUNREAY 


Materials Testing Reactor 


Irradiated Fuel Element Labora- 
tory, 
WINDSCALE 
WORKS 
CUMBERLAND 


Stripping Facility, Fast Reactor 
Chemical Separation Plant— 


DOUNREAY 


Fuel Element Heat Treatment— 


SPRINGFIELDS 


DESIGN HOUSE, THE MALL 


W.5 


Telephones: Ealing 1942 and 9843 














(Gardners) transformers 


SATISFY 
MANY DIFFERENT 
REQUIREMENTS 


<= AVON SERIES 


Mains transformers and 
chokes for GENERAL use 


AS suitable for upright or in- 
| ie verted mounting. 
EG Ey SOLENT SERIES 


} 

| Mains transformers for 
| Valve and Bridge rectifier 
| circuits for COMMER- 


CIAL applications with 
LL chokes to correspond. 
~~ 

<t tty, 

A 2D GAMMA SERIES 

Ir ot ains transformers and 
t | chokes approved for Inter- 
l service use —Classi fication 

a H.I. 


DELTA SERIES 


Mains transformers and 
chokes approved for Inter- 
service use—Classi fication 


H.2. 


TWYNHAM SERIES 


Auto, Isolating and Low 
Voltage transformers for 
INDUSTRIAL use. 





ita OUTSPAN SERIES 
Se] Mains transformers _ for 
| E.H.T. applications. 


OVER 600 TYPES IN STOCK 
we shall be pleased to send you a catalogue 


GARDNERS RADIO Ltp 


G d Somerford 
APGKRCPS) curistcHuRCH 


Phone 1024 
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The Importance of 





BF = Graphite 


‘for Nuclear Power Stations 
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The importance of graphite moderators in thermal re- 
actors needs no stressing. Production of the graphite 
from suitable sources involved crushing, for which B.J-D 
machines are now being specified. The wide range of 
B.J-D Crushers enables them to be employed for 
primary, secondary and tertiary stages of reduction. 


<i> C r u S h e r S in the production of nuclear graphite 


BRITISH JEFFREY-DIAMOND LTD., CRUSHER & INDUSTRIAL DIVISION, 15-17 CAXTON ST., LONDON S.W.1 
bid (3358 


THE HIGH QUALITY 
IS OURS... 







ALLOY STEELS CARBON STEELS 
HEAT RESISTING STEELS STAINLESS STEELS 
at 
CORROSION RESISTING STEELS 


All castings can be machined 
in our modern machine shops 

















LAKE & ELLIOT LTD. sraintree «. Essex - Telephone:.BRAINTREE 149! 


L9134 
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ailor-made to each job! = WRIMeIy 77 


MULTIRAIL fabricated steel handrail standards f b ° t o 
have proved to be as rigid as the solid forged type, with abricate 


steel handrail 


ra (\ standards 


the advantages of four ferrules enabling 
vacant ferrules to be used in i} 






carrying power lines, air 
and gas pipes, etc. 


t | 
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“SAFETREAD"” FLOORING IS 


welded for 
TY extra strength 


Tailor-made and not just cut to 

fit, ‘Safetread’ flooring is no dearer 
to specify than ordinary steel flooring, 
but provides maximum strength with 
minimum of materials ; non-skid 
surface ; 82% light and air 
penetration ; a neat-fitt- 

ing, clean appearance. 
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a WELDED 
Write for detailed literature to: a . 
hined 
said Allan Kennedy : co ir 
| mam Rtv 4.068 Gewese «© STOCKER YT ©O WMeONnN-TEES 
Tel: Stockton 67706 & 67716. Grams: Grating, Stockton-on-Tees. Also at 207 Victoria Street, London, S.W.! 
rE 149! 
L9134 
TUS 195) 
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¥ Ask for data | 
Sheet NP/57 


| ENSURE ACCURATE AND SPEEDY SEPARATION 
| Standard Test Sieves to B.S.410:43 and U.S. Bureau of 
Standard (A.S.T.M.EIl) down to No. 400 (37 microns). 


‘“‘Endrock’”’ Test Sieve Shakers 


ENDECOTTS (FILTERS) LTD. 
LiBerty 8121/2 


LN 

o ) 

Cay 
Tubular 
products 


in mild and 
stainless steels, 


| | 28 Kingston Road, London, S.W.19 








aluminium 
copper and 
copper alloys. 


— 
MUNRO & MILLER LTD 
AFRICA HOUSE, KINGSWAY, LONDON, W.C.2 


HOLBORN 5572 ‘TUBECRAFT” LONDON 









ERMETO fittings are the internationally 
recognised method of coupling high press- 
ure pipe lines. Enormous numbers are in 
use throughout the world. 

Supplied in mild steel, stainless steel, 
brass, bronze and aluminium for all pipe 
sizes, standard and non-standard up to 


2” o.d. 


A wide range of valves a!so availabie. 


Catalogues on request. 
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BRITISH ERMETO CORPORATION LTD 
BEACON WORKS, HARGRAVE ROAD 
MAIDENHEAD 

Tel: Maidenhead 2271-4 


aa 


| 
| 
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STEEL FABRICATING 


AND 


MACHINING SPECIALISTS 


LLOYD’S CLASS Ii FUSION WELDED VESSELS 
CONTRACT GUILLOTINING—96” x 3” 
HYDRAULIC FORMING & BENDING—150 TONS 

PLATE ROLLING—120” ~ 
PROFILE CUTTING UP TO 6” THICK 
ARC & GAS WELDING 
® 
MACHINING CAPACITY 
UP TO 86” DIAMETER & 144” LENGTH 
* 

OIL, WATER & ACID STORAGE TANKS 
Ex-Works & Fabricated on Site 
a 


EXPERIMENTAL & RESEARCH CHAMBERS 
VACUUM VESSELS, PROCESSING & STORAGE 
TANKS, DUCTING, PIPEWORK 
CHIMNEYS. HANDLING EQUIPMENT 
HEAT EXCHANGERS & STRUCTURES 


Enquiries invited 


OcRING rc 


~ WKS., RICHMOND ROAD 
KINGSTON-ON-THAMES 


Phone Kingston 6820 & 6272 
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Photograph repro- 
duced by courtesy 
of the United 
Kingdom Atomic 
Energy Authority. 









HILLS tiie 
at Britain’s Atomic Plants 


We are proud to have been associated with the 
United Kingdom Atomic Energy Authority in the 
construction of so many of its projects. We have 


been privileged to supply our products for use in the 
























construction of Calder Hall and other Atomic Plants 
throughout the country. Architects and Contractors 
are invited to contact our nearest branch office for 


further details. 


Products supplied for Britain’s Atomic Plants include : 


© ‘ PRESSWELD ’ @ STACK VENTILATORS 

FRAMEWORK @ PURPOSE-MADE STEEL 

@ VERTICAL PATENT WINDOWS, DOORS. 

GLAZING OPENING SCREENS and PRESSED 

LIGHTS and FLASH- STEEL COMPONENTS 
INGS, ete. @ LOUVRED WALL 

@ LANTERN LIGHTS and VENTILATORS 

DECKLIGHTS © PRE-CAST CONCRETE 

UNITS 





HILLS (WEST BROMWICH) LIMITED, ALBION ROAD, WEST BROMWICH, STAFFS. Tel.: WESt Bromwich 1811 (15 lines) 
LONDON : CHAPONE PLACE, DEAN STREET, W.1. Telephone: GERrard 0526/9 
Branches at Birmingham (Midland 5175), Manchester (Blackfriars 3382/3), Bristol (24765), Newcastle-on-Tyne (25060), Glasgow (City 5564) and Belfast (Dundonald 3526) 
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TI 
Nuclear 

Engineering 
Limited 








A subsidiary 
company of 
Tube Investments 
Limited 














TI companies are providing components and 
parts for the BRADWELL, BERKELEY 
AND THE DOUNREY FAST REACTOR 
PROJECTS, for the projected SCOTTISH 
POWER STATION, and for various UKAEA 
chemical plants. 

These include; Fuel element cans and 
sheaths. 

Control rods, control rod stand pipes, 
charging tubes, telescopic core restraints, 
absorber rods, fuel element supports, 
neutron starter tubes, reactor tie bars. 
Steel tubes, heat exchanger components, 
(including extended surface tubes), 
stainless steel tubes, coils, pressure 
vessels, aluminium components, electrical 


switch gear, rolling mills for nuclear 


metals, P.T.F.E. tube, gaskets, 
bellows, rods. 


Ti NUCLEAR ENGINEERING LIMITED 
THE ADELPHI, LONDON, W.C.2. 


TEL: TRAFALGAR 5633 CABLES: TIGROUP RAND LONDON 
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STEEL FABRICATORS 


SPECIAL PURPOSE PLANT 





° 

a7 
* DESIGN AND DEVELOPMENT 
* 


BROCHURE ON REQUEST E 


P. & L. MILLER LTD 
HENEAGE STREET, LONDON, E.|I 
TELEPHONE: BiShopsgate 7314 (5 lines) 
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DAVENPORT 


SPECIALISTS IN THE 
DESIGN AND 
CONSTRUCTION OF 


COOLING TOWERS 
SINCE 1910 





THE DAVENPORT ENGINEERING CO., LTD., HARRIS STREET, BRADFORD, 1 
Telephone: Bradford 29361 











NUCLEAR POWER AUGUST 1957 as 








microspectrophotometry 






in the infra-red 


4 double-beam microscope attachment is now available for use 
with the H 800 double-beam recording infra-red spectrophotometer 
With this attachment the infra-red absorption of small things such 
as single fibres and small crystals can be easily investigated. 
Another recent addition to the range of H 800 accessories is 
a surface-reflectance attachment for comparing the infra-red 


reflectance of different substances. 


For full details write for catalogues CH 310/NP7 and CJ 17/NP7 


HILGER & WATTS LTD - 98 ST PANCRAS WAY, LONDON, NW1 - TEL: GUL 5636 


Makers of pr Y ptical instruments for analysis, measurement, and insnection 





POST OFFICE TYPE 3000 & 600 RELAYS 


Manufactured to your specification to A.I.D. and I.E.M.E. standards. COILS up to 
80,0002. CONTACTS up to 8amp. INSULATION up to 5kv. Prototypes 7° 7-14 days. 














Over 100 000 relays wate from stock. Contractors to leading manufacturers 
Siemens high speed relays. All values. Ex stock. a8 Se Sere 


Specialists in tropicalisation. 











DEPENDABLE RELAY CO. = = 
12a Tottenham Street, BenOON, W.1 —— . 
Phone: LANgham 7391/2 (Near Goodge Stati 
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WEATHERFOIL 


AilR TREAT MEN T DIiviSIoOon 











“s 


\lready in operation this new division backed by “we e AT a a og a oO ’ L 
the full resources of the Weatherfoil Organisation 

is fully equipped to prepare complete and com- Al R TREATMENT DIVISION 
prehensive plans on all problems connected with will advise, design and supply plant for: HEAT TRANSFER 


the movement of air in your factory. FULL AIR CONDITIONING + VENTILATION - HEATING 
T LLECTION : FUME REMOVAL : SPRAY BOOTHS 
36 WEATHERFOIL LIMITED oe 
185 BATH RD., SLOUGH, BUCKS. Tel: SLOUGH 25561 DRVING OVENS - PROCESS SERVICES 





‘BOBY’ Deaerators and Chemical 
Conditioning Equipment have been 


installed or are on order 


for 
CALDER HALL 
CHAPEL CROSS 
BRADWELL 





WATER 


BOBY 


TREATMENT 


WILLIAM BOBY & CO. LTD 
RICKMANSWORTH, HERTFORDSHIRE, ENGLAND 
Telephone: Rickmansworth 4251 * 
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A TIMEG 
NEOPRENE 
BOILER SUIT 


MARK 


TIMEG LTD 


SPECIALISTS IN PROTECTIVE CLOTHING FOR 
ATOMIC POWER DEVELOPMENT 


Protective clothing is Timeg’s 
business. They manufacture 
and supply uniforms and 
safety accessories in various 
designs to resist water, acids 
No matter how large or small your alkalis, chemicals, fumes and 


requirements consult the Research Department of gases. All these uniforms are 


liberally cut with scientifi- 
TIMEG LTD. cally designed ventilation to 
102 WARDOUR STREET, LONDON, W.1 ensure maximum comfort 


Telephone: Gerrard 1191/2 under working conditions. 















The bi-monthly review of CISE (the Information Centre 
for Studies and Experience) 


| This journal covers all important developments in the 
| field of nuclear technology in Italy 















energia 


nucleare ORIGINAL RESEARCH PAPERS are published in English. 


| To keep abreast of trends in Italy you shoula read 
Energia Nucleare 





Subscription rate per annum 


ne mY Dae on 
Subscription to sole agents 
ROWSE MUIR 

PUBLICATIONS LTD 
3 Percy Street, London, W1 
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Uncompromising accuracy in design and complete 
component reliability are the basic requirements for 
reactor safety instrumentation—requirements which 
we have been meeting for over fifty years of leadership 
in the field of communications equipment. 

The compact relay panel shown in the photograph 
was especially designed as part of the complete instru- 
mentation scheme supplied by us to the A.E.R.E. 
Harwell for the reactor ‘LIDO’. Over 100 relays of a 
well proven type are arranged in plug-in units in the 
sealed cabinet, which has a glass front to facilitate 
routine inspection. 

Our team of reactor engineers will welcome the 
opportunity to discuss any problems which you may 
have in connection with reactor safety or general 
reactor instrumentation. 


ERICSSON TELEPHONES LIMITED 


Head Office: 
22 LINCOLN’S INN FIELDS «+ LONDON W.C.2 
Tel. Holborn 6936 


_ amet 
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Instrument Division: 
HIGH CHURCH STREET, NEW BASFORD + NOTTINGHAM 
Tel. Nottingham 75115 












E.H.T. SUPPLY UNIT 


TYPE No. 532A 


New high 





performance model 
with three ranges 


of continuously 





variable voltage 














OUTPUT VOLTAGE AND CURRENT: 
Range |. Guaranteed current from 7 mA at 300V to5 mA at 700V 
Range 2. Guaranteed current from 7 mA at 600V to 5 mA at 1500V 
Range 3. Guaranteed current from 7 mA at 1200V to 4 mA at 3000V 
OUTPUT VOLTAGE REGULATION: 
Within 0.02% for 10% change of supply voltage. 
STABILITY: 


Better than 0.02% per 24 hours. Output ripple less than 30 mV peak to peak. 


For use with 

Geiger Muller tubes, 
proportional counters, 
and scintillation 


counters 







Details from: 


ISOTOPE DEVELOPMENTS LIMITED 


BEENHAM GRANGE * ALDERMASTON WHARF NR. READING * BERKS. Telephone: 


Woolhampton 451/3 
LONDON OFFICE: 120 MOORGATE-: LONDON E. C.2 Telephone: 









Metropolitan 9641 
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SLURRY PUMPS 





—=<}>— 


GEAR UNITS OF ALL TYPES 
For MACHINE, AGITATOR, CONVEYOR 
and WINCH DRIVES, etc. 


GEARS 
WE SUPPLY ALL TYPES CF GEARS IN SELECTED LEE, HOWL & CO., LTD. 


MATERIALS 
SPUR, SPIRAL AND DOUBLE HELICAL UP TO 56” DIA. TIPTON, STAFFS. 
BEVEL GEARING UP TO 28” DIA. 
| WORM GEARS UP TO 18” CRS. 























We solicit enquiries for all types of Gear Units or Machine Cut — 
Coorg. . aiid Welcome enquiries for 


Leaflets describing our products will be sent on application. , 
ALL TYPES 


HIGHFIELD GEAR of Pumps 
& ENGINEERING CO., LTD. 


KARRIER WORKS, HUDDERSFIELD, ENGLAND LONDON OFFICE: 


Phone: Huddersfield 4490/1/2 Grams: Higears, Huddersfield 375A REGENTS PARK ROAD, FINCHLEY, N.3 
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Now the | a rid 
: in 
—\ EXHIBITION ats kind 
OLYMPIA LONDON 











AUG 29 - SEPT 12n1957 





Since the first Engineering Exhibition was heid 


in 1906, the branches and aspects of Engineer- 

| E Phe G i Pad t - Rr | ™ G ing have developed tremendously. With this 
development the Engineering Exhibition has 

a= _ grown in size, scope and influence to be the 

MARINE, WELDING & largest of its kind in the world. This Exhibition 

provides a unique opportunity of examining 

NUCI EA ro Ee} E ve the products of over 500 leading manufacturers 

an Go Gon "4, GG, = %. “adh and suppliers to these industries. You will see 


displayed exhibits under more than a thousand 

different classifications, and it is an opportunity 

ia xX be y is i T 4 oO Me that occurs only once in two years. Every 

i Engineer will find a visit to this Exhibition 
time well spent. 


OLYMPIA - LONDON 29 Aug-12 Sept ’57 


ORGANISED BY F. W. BRIDGES & SONS LTD. 
with the patronage and active support of: The British Engineers’ Association (Incorporated). The Society of 
Motor Manufacturers & Traders Ltd. (Marine Section). The British Electrical & Allied Manufacturers’ Association (Incorporated). 
The Institute of Welding. The British Acetylene Association. The Nuclear Energy Trade Associations’ Conference. 
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SINGLE PHASE AND POLYPHASE 
WATTHOUR METERS 


SYNCHRONOUS TIME SWITCHES 


SYNCHRONOUS MOTORS 
AND MOTOR UNITS 


PANEL & SWITCHBOARD 
INSTRUMENTS 
D.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple 
A.C.,D.C. Moving Iron 


PORTABLE INSTRUMENTS 


D.C. Moving Coil, A.C. Rectifier, H.F. Thermocoupie 
A.C. D.C. Moving Iron, A.C. D.C. Dynamometer 


LABORATORY STANDARD 
INSTRUMENTS 
D.C. Moving Coil, A.C.,D.C. Dynamometer 
CURRENT TRANSFORMERS 
FREQUENCY METERS 
ALL-PURPOSE TEST SETS 
AIRCRAFT INSTRUMENTS 
RATIOMETERS . TACHOMETERS 
ELECTRICAL THERMOMETERS 
WESTON STANDARD CELLS 


“PHOTRONIC” 
PHOTO ELECTRIC CELLS 





PHOTOMETERS 


vw 


SANGAMO WESTON LTD. 


ENFIELD, MIDDLESEX 
Telephone: ENField 3434 (6 lines) and 1242(6 lines) 
Grams: Sanwest, Enfield 


Scottish Factory: Port Gicsgow, Renfrewshire 
Port Glasgow 4/151 


Branches: London, CHAncery 4971 
Manchester, Central 7904 . 
Leeds, Leeds 30£67 . Wolverhampton 
Wolverhampton 21912 Nottingham, Nottingham 42403 
Bristol 21781 . Southampton, Soton 23328 . Brighton, Brighton 28497 


Glasgow, Central 6203 
Newcastle-on-Tyne, Newcastle 26567 
Liverpool, Central 0230 . 
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Even higher standards 
of thermal efficiency... 


The application of modern heat insulation principles 
can be no gradual process of acceptance in the nuclear 
field. From the start, maximum fuel efficiency is being 
demanded, implying the very minimum of heat ab- 
sorption and dissipation through the walls or struc- 
tures of fuel-burning equipment and hot plant. It 
follows that the physical properties, performance 
under load, and durability under stringent operat- 
ing conditions of all heat insulating materials 
considered must accurately and reliably fulfil 
their specifications. The comprehensive range of 
Moler products, already regarded so highly by 
designers of existing power station boilers and 
covering a temperature range up to 1370°C, 
offers a very wide choice of individual 
materials, made to exacting standards 
in the largest British works devoted 
entirely to the manufacture of heat 
insulation products. Our’ Technical 
Advisory Service will gladly supply full 
details of M.P. Insulating Refractories, 
Fosalsil Solid Grade Economite In- 
sulating Bricks and Lightweight Slab 
Insulation, and specific 
applications and_ techniques. 


discuss 





HYTHE WORKS 
COLCHESTER ESSEX 


Tel: Colchester 3191 Grams: Furmo! Colchester 






















--- Keeping 
n contact ... 





With R. F. Connectors completely manu- | 
factured in our works. Harness wiring 
and moulding is another of our specialities. 


MB METALS LTD | 


Vale Road Portslade 
TELEPHONE : HOVE 48623-4 


Vale Works Sussex 











Operational 
Hazard... 





... man is constantly seeking protection from 
new forces which he himself has released. 


If you handle dangerous radio-active substances, handle and pack 
sterile drugs or carry out t2sts in inert atmospheres, the John Bass 
Vacuum Cabinet (or Glove Box as it is sometimes called) will give 
protection WITH clear visibility and freedom for manipulation. 
May | send you details? 


TECHWICAL SALES DIRECTOR 


Sole Selling Agents 


BefileB atu) [y/ Dept. 46 


Boscobel, Figh Street, Crawley, Sussex. 


Tel: Crawley 1030 (6 lines) Grams: BRIMAN, CRAWLEY 
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PREMIER 


THE FIRST NAME and THE LAST WORD 


COOLING TOWERS 


HEAT EXCHANGERS PROCESS COOLERS 


- AIR COOLERS - 
AIR FILTERS 





THE PREMIER COOLER & ENGINEERING COMPANY, LTD. 


SHALFORD, near GUILDFORD, SURREY 


FE LAYS 


TO SPECIFICATION 
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POST OFFICE TYPE 
3,000 and 600 RELAYS 


Specialists in tropical and Services jungle finish. 
Guaranteed to full A.I.D. and I.E.M.E. standards. 
Prompt Deliveries. Prototypes 7 to 10 days. 


Manufacturers to H.M. Government Departments and leading Contractors 
L. E. SIMMONDS LIMITED, § BYRON ROAD, HARROW, MIDDX. 
TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW 
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STAINLESS TUBES & FLANGES 


We offer in approved grades of Stainless Steel 


FLANGES MACHINED TO B.S. TABLES OR TO SPECIAL SIZES 
SOLID DRAWN TUBES—FABRICATED PIPES 

ROUND and HEXAGON BAR 

PROFILES CUT TO ANY THICKNESS OR SIZE 

CASTINGS TO CUSTOMERS SPECIFICATION 





> 2 >t >t 


Keen Prices — Prompt Delivery 
Send enquiries to Dept. N.P. 
STAINLESS STEEL PROFILE CUTTERS LTD. 
Farfac Works, Kings Grove, MAIDENHEAD. ’phone 1522/23. 














SCIENTIFICALLY PACKED FOR 
TRANSPORT—ANY WHERE 
in 


Glass Bottles and Stone Jars 
(1 to 4 Ibs.) (1 to 4 gallons) 


Carboys (10 to 14 gallons) 
Steel Drums (1 to 10 cwt.) 


Oleum (A// Strengths), Sulphuric, 
Battery, Hydrochloric, Nitric, 
Dipping and Mixed 
also 
Distilled Water (Pure) 






—-s 


gene cy 
i] : 






SPENCER \ 
CHAPMAN | 
& MESSEL LTD ines een 


IN ANY QUANTITY. 
FOR HOME 6 EXPORT MARKETS 


a 





Telephone - . . - GRO 4311 
Telegrams Hydrochloric, Audley, London 
45 Park Lane, London, wi Cables - - - Hydrochloric, London 





HENRY GARDNER & CO. LTD °c" 


suppliers of 


CADMIUM LEAD 
BISMUTH TITANIUM 
INDIUM TITANIUM ALLOYS 


Cables: NONFERMET London Tel: MANsion House 452I and at BIRMINGHAM, MANCHESTER, GLASGOW 
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CLASSIFIED ADVERTISEMENTS 


RATES 


REMITTANCES 

PRESS DAY 

TERMS 

HEAD OFFICE 

BOX OFFICE REPLIES 


Classified advertisements are charged at 4s. per line. 
to trade advertisers for six insertions, 10° 


All advertisements should be addressed ‘* 


NUCLEAR POWER 


All advertisements are strictly net and must be prepaid 


Classified Advertising,”’ 


3 Percy Street, London, W! 


Semi-display setting £2 per single-column inch, 5°, 


for 12 consecutive insertions, Box numbers will be charged Is. extra 





is allowed 


Cheques and posta! orders should be sent to Rowse Muir Publications Ltd with the order for the advertisement 


Advertisements must be received nct later than August 16 for the September issue 


NUCLEAR POWER, 3 Percy Street, London, W1 





SITU ATIONS VACANT 





P! ESSEY NUCLEONICS LTD. have 
a vacancy for a PHYSICIST to carry 
out original work on radiation detection 
devices. Applicants should possess a de 
gree in Physics and could have an interes 
in mathematical physics. Alternatively. 
an interest in the application of elec- 
tronics to reactor instrumentation and 
control or in the field of reactor physics 
would be desirable 
A generous salary will be offered, based 
upon qualifications and previous experi- 
ence. Please write in confidence, giving 
full details to The Chief Engineer, 
Plessey Nucleonics Ltd., Weedon Road, 
Northampton. 





CHEMICAL ENGINEER 
NUCLEAR ENGINEER 


PHYSICIST 
University graduate, prefer- 
ably in chemical engineering. 


age 22-27, with a bias towards 
mechanical design, is required 
by progressive West Midlands 
firm supplying equipment to 
the nuclear, chemical and 
petroleum industries. 

The basic requirement is a 
man of energy and imagination 
who can apply himself con- 
structively and with foresight 


to the solution of technical 
problems directly connected 
with the rapidly developing 


nuclear industry. 

He will be supported by 
colleagues of other skills in an 
aggressive technical department 
and will be encouraged to make 
use of substantial experimental 
facilities. 

The possibilities inherent in 
this post are substantial and 
are worth consideration by 
highly qualified chemical en- 
gineers who have successfully 
solved design problems of a 
mechanical nature. 

The applicant should be pre- 
pared to follow closely the 
trends in nuclear industry, to 
maintain contact with key tech- 
nical personalities, and to pro- 
duce sound technical proposi- 
tions. In his relationships 
with the industry he will colla- 
borate with the Company's 
specialist sales engineers. 

Salary will be in accord with 
responsibility. 

Location is a country town. 
Generous assistance will be 


given for housing. 

Send details of training, ex- 
perience and present salary to: 
Technical Manager, Box NP213 


NUCLEAR SALES ENGINEER 
Well constituted engineering company 
involved mainly in chemical and petro- 
leum industry, now planning to extend its 
interests to nuclear energy. wishes to fill 
an appointment for a Nuclear Sales 
Engineer. Experience of nuclear engin- 
eering Or an association with U.K.A.E.A. 
will be an advantage as the successful 
candidate will be required to concentrate 
on all equipment associated with pipe- 
lines in U.K.A.E.A. production and re- 
search plants and reactors: also on civil 
nuclear power plants and marine pro- 
pulsion units, etc. Remuneration by 
salary and expenses, with company motor 
car provided. Applicants should be age 
25-33 with qualifications suitable for the 
appointment. Pension and Life Group 
Assurance scheme in operation. Housing 
assistance given if necessary. Please write 
in confidence, giving age. full details of 
experience and _ salary required, to 
Box NP 214. 


NUCLEAR POWER 
STATIONS 


A. REYROLLE & COMPANY 
LTD. invite applications for 
appointments at Hebburn to fill 
the following vacancies in connec- 
tion with the development of 
schemes and equipment for the 
control of nuclear power reactors. 


Electrical Engineer or Senior Elec- 
trical Draughtsman. 


To undertake the preparation of 
schematic and detail diagrams and 
associated cable layouts. The ability 
to design and make layouts of con- 
trol panels would be an advantage. 
Applicants must have had some 
years experience on similar work 
as applied to modern power 
stations and should possess a 
Higher National Certificate or 
equivalent. 


2. Senior Mechanical 
Draughtsman. 


Design 


To undertake the design and deve- 
lopment of electro-mechanical con- 
trol equipment. Applicants must 
have a sound knowledge of gen- 
eral mechanical design work and 
should possess _ the Higher 
National Certificate or equivalent. 
Applications, stating full particu- 
lars, including details of qualifica- 
tions, training and _ subsequent 
experience, should be made in 
writing to the Chief Engineer, A. 
Reyrolle & Co. Ltd., Hebburn. 
Co. Durham. 


DE VELOPMENT PHYSICISTS © or 

ENGINEERS wanted for nucleonic. 
electronic work, Good prospects for 
qualified men. Apply Baldwin Instrument 
Co Ltd, Brooklands Works. Dartford 
Kent. 


DESIGNER FOR NUCLEAR 
ENERGY PROJECT 

USTON & HORNSBY LTD. require 

a designer for a project covering the 
combination of Gas Turbines and high 
temperature reactors for power pr oduc- 
tion. Experience of Pressure Vessel, Heat 
Exchanger or Gas Turbine design de- 
sirable. Minimum standard H.N.C. Post 
pensionable and progressive. Applica- 
tions, stating age, full qualifications and 
experience to Manager, Industrial Rela- 
tions Dept., Ruston & Hornsby Ltd.. 
Lincoln. 


£650 per annum upwards offered to 
PHYSICISTS 

to be employed in Applications 
and Research Sections of rapidly 
expanding public company. 

These sections are concerned with 
the research, development and 
application of radioisotopes and 
nucleonic instruments to indus- 
trial problems. Some industrial 
experience would be of advantage 
but is not essential. 

Successful applicants will ultim- 
ately be included in staff pension 
scheme. 

Apply Secretary, Isotope Develop- 
ments Ltd., Beenham Grange. 
Aldermaston Wharf, near Read- 
ing, Berks. Tel.: Woolhampton 
451. 


THE UNIVERSITY OF 
MANCHESTER 


Applications are invited for the post of 
LECTURER IN ENGINEERING 
(MECHANICAL), with which Nuclear 
Engineering is combined. Preference will 
be given to candidates with major inter- 
ests in heat transfer thermodynamics, 
mechanisms or machine design. Univer- 
sity regulations permit teaching staff to 
read for the degrees of M.Sc. and Ph.D. 
Applications will also be considered from 
Engineers who would be interested in 4 
temporary appointment of two or more 
years. The salary scale is as follows: 
£500 to £1,650 per annum. Membership 
of F.S.S.U. and Children’s Allowance 
Scheme. Initial salary according to quali- 
fications and experience. Applications 
should be sent not later than 17 August 
1957 to THE REGISTRAR, THE UNI- 
VERSITY, MANCHESTER, 13, from 
whom further particulars and forms of 
application may be obtained. Applica- 
tions by airmail (no forms) will be con- 
sidered from overseas candidates. 
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SHIELDING EXPERIMENTS 


A SENIOR physicist is required by the 
tomic Energy Company in Sweden 
to start and lead a group working in 
Shield Physics at the reactor site in 
Stockholm. In the first instance a three- 
years appointment is proposed but 
shorter appointments can be arranged. 
The person appointed to this post will 
be responsible for building up the facili- 
ties of the group, and he should have a 
degree in physics and at least two years 
experience of experimental work in this 
field or of work with associated prob- 
lems. Help in obtaining suitable housing 
will be provided. The salary offered will 
depend on the experience and qualifica- 
tions of the applicant and will be in the 
range of £1,550—£2.150 per annum. 
Applications with details of age. 
qualifications and experience and names 
of referees should be sent to Aktiebolaget 
Atomenergi. Section for General Physics. 
Drottning Kristinas vag 47. Stockholm 
O. Sweden. 





NUCLEAR ENERGY 
Project Designers, Layout and 
Detail Draughtsmen 
are urgently required to work 
on the design and development 

of mechanisms for: 


Reactor Fuel Handling 


The work embraces all the 
machines required for loading 
and unloading fuel elements 
while the station delivers full 
power. 

Other advanced engineering 
projects are also being handled 
which require imagination and 
precision. The Company has an 
excellent record of employ- 
ment, new offices near Wolver- 
hampton, and provides the 
usual canteen amenities. Staff 
Pension and Sickness Insurance 
Schemes, and in suitable cases 
assistance in house purchase. 
Applicants should state age. ex- 
perience, qualifications and 
salary required to: 


NP Box 215. 





HEAVY TRANSPORT 





ATOMIC PLANT REQUIRES 
SPECIALISED TRANSPORT. 
30 years’ experience in the 
movement of abnormal loads 
and plant handling. Enquiries 
invited : 

ANNIS & CO. LTD., 
PUMP LANE, 
HAYES, MIDDLESEX 

HAYES 0456 
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BACK NUMBERS 


We receive repeated requests from 
for 
another, have been unable to obtain 
copies of the earlier issues of this 


A few copies of issues Nos. 2—9 
and |I—I4 are available for those 
who may wish to complete their 


The price per copy is 3/6, including 


NUCLEAR POWER 
3 Percy Street, London W1 


one reason or 








SUB-CONTRACTING 


PUBLICATIONS 





(CAPACITY AVAILABLE for Plate and 
“ Sheet Metal Fabrication, General 
Machining and Erection. Special Machines 
and Prototypes to Customers’ designs. 
Hobbs, Hart and Co Ltd (Telephone 
Leytonstone 1034). 


NTRICATE PROTOTYPE WORK. 
- jig boring, grinding, etc. Quick de- 
livery, A.I.D. Write for plant list, Porter 
Prototype Engineering Co., Augusta St., 
Birmingham, 18. 


CAST F.D.P. STAINLESS’ STEEL, 
GLOBE GATE & CHECK VALVES 
600 Ib. WP., flanged ends. Full particulars 
upon application. Write to Foster 


Wheeler Ltd., Foster Wheeler House, § 
Ixworth Place, London, S.W.5. 








THE NUCLEAR POWER’ YEAR 

BOOK and BUYERS GUIDE — 
the indispensable reference work — is 
now available. Copies can be ordered, 
U.K.: price 42/- plus 1/- postage and 
packing. Overseas: price 63/- plus 1/6 
postage and packing. US, Canada: price 
$8 plus 50c postage and packing. from 
Rowse Muir Publications Ltd, 3 Percy 
Street, London, W1 


XTRA COPIES of DATA SHEETS 
and REACTOR DRAWINGS pub- 
lished in NUCLEAR POWER can be 
obtained price 6d. each and reprints of 
the large full colour (36” X 24”) Berkeley 
and Dounreay Supplements, 2/- each 
post free from Rowse Muir Publications 
Ltd, 3 Percy Street, London, W1. 
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Manufacture in John Thompson's Wolverhampton 
Works for the U.K. Atomic Energy Authority's 
Fast Breeder Reactor at Dounreay 


The most complicated 
stainless steel vessel 
ever made 


The Dounreay reactor vessel is a complex 45-ton stainless steel vessel 


with eccentric rotating top shields and will contain the core, breeder 
blanket, control rod operating mechanisms, recording instruments and 
the liquid-metal which is circulated to the primary heat exchangers. 
Every welded joint was radiographed, requiring 3750 negatives. The 
whole unit is manufactured to very fine tolerances—0°1% circularity, 
0°03°, alignment and almost perfect concentricity. 

John Thompson are also manufacturing the 

Stainless steel liquid-metal circuits, primary and 

secondary liquid-metal heat exchange systems 

and complete steam and water equipment with 

boilers and other plant. 


JOHN THOMPSON ATOMIC 


JOHN THOMPSON WATER TUBE BOILERS LTD * WOLVERHAMPTO 


WTA 











—— 
: = 4 tial "1 en ee ws Se 


